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CHAPTER  I 


INTRODUCTION 

The  problem  of  providing  adequate  preparation  for  teachers 

IS  AS  OLD  AS  THE  SCHOOL  AND  PERHAPS  WILL  ALWAYS  BE  A PROBLEM  IN  EDU- 
CATION. AS  SOCIAL,  TECHNOLOGICAL,  ECONOMIC,  AND  EDUCATIONAL  ELEMENTS 
OF  SOCIETY  DEVELOP,  OLD  PRACTICES  ARE  REPLACED  WITH  NEW  ONES.  AS  A 
PART  OF  THIS  DEVELOPMENT,  THERE  HAVE  OCCURREO  CHANGES  IN  THE  EDUCA- 
TION OF  TEACHERS.  IT  IS  PROPER  THAT  CHANGES  HAVE  OCCURRED,  SINCE 
EDUCATION  PLAYS  A PROMINENT  ROLE  IN  THE  CONTROL  AND  USE  OF  SOCIAL, 
TECHNOLOGICAL,  ECONOMIC,  ANO  EDUCATIONAL  ASPECTS  OF  A CULTURE. 

AS  IS  TRUE  OF  OTHER  AREAS  OF  EDUCATION,  SCIENCE  EDUCATION 
HAS  UNDERGONE  CHANGE.  PROM  THE  TIME  THAT  SCIENCE  MADE  ITS  APPEAR- 
ANCE IN  CHILDREN'S  LITERATURE,  BEGINNING  ABOUT  THE  MIODLE  OF  THE 
E GHTEENTH  CENTURY  ANO  CONTINUING  UNTIL  THE  LATTER  PART  OF  THE 
NINETEENTH  CENTURY,1  CHANCE  WAS  SLOW.  SINCE  THEN  CHANGES  IN  ELE- 
MENTARY SCIENCE  HAVE  OCCURREO  AT  AN  INCREASINGLY  RAPID  PACE,  AS 
EVIDENCED  BY  THE  APPEARANCE  OF  NATURE  STUOY,  THE  SEQUENTIAL  ELEMEN- 
TARY SCIENCE  PROGRAM  BUILT  AROUND  GENERALIZATIONS,  AND  THE  CURRENT 
ELEMENTARY  PROGRAM  WHICH  LOOKS  TO  MODERN  EDUCATION  WITH  ITS  EMPHASIS 
ON  HOW  CHILDREN  DEVELOP  FOR  ITS  PHILOSOPHY  AND  MATERIALS  OF  TEACHING. 

^Qrra  E.  Underhill,  The  Origins  and  Development  of  Elemen- 
tary  School  Science  (New  Yorks  Scott,  Foresman  and  Co.,  Copyright, 
1941),  pp.  13-46. 
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The  modern  world  is  an  age  of  scientific  advancement,  of  technological 

CHANGE  BEYONO  THE  DREAMS  OF  SCHOOLMASTERS  OF  THE  1800*S.  THIS  CHANGE, 
THOUGH  GRADUAL  AT  FIRST,  GAMED  MOMENTUM  AS  TIME  MASSED,  AND  IN  OUR 
MODERN  WORLD  THIS  MOMENTUM  IS  INCREASING  AT  A RAPID  RATE.  As  A RE- 
SULT OF  THESE  RAPID  CHANGES  IN  OUR  WORLD,  THE  BEST  THAT  THE  SCHOOL 
CAN  DO  IS  TO  OIRECT  INVESTIGATIONS  INTO  PROBLEMS  OF  LIFE  SO  THAT 
STUOENTS  ARE  ABLE  TO  AOJUST  TO  CHANGING  LIFE  SITUATIONS.  IT  IS 
IMPORTANT  THAT  ELEMENTARY  SCHOOL  SCIENCE  TAKE  AS  A STARTING  POINT 
PROBLEMATIC  LIFE  SITUATIONS  INVOLVING  THE  INTERESTS  AND  NCEOS  OF 
STUOENTS. 

Elementary  teachers  need  a broad  understanding  of  science 

IN  ORDER  TO  GUIDE  PUP ILS*  LEARN ING  EFFECTIVELY.  ONE  OF  THE  BASIC 
PROBLEMS  IN  THE  PREPARATION  OF  TEACHERS  IS  THE  DEVELOPMENT  OF 
SKILLS  AND  UNDERSTANDINGS  NECESSARY  TO  GUIDE  SCIENCE  LEARNINGS. 

Many  and  varied  science  experiences  are  needeo  by  elementary 

TEACHERS.  THROUGH  CHALLENGING  EXPERIENCES  FACTS  WILL  BE  MASTEREO, 

BUT  MORE  IMPORTANT,  MEANINGFUL  WAYS  OF  DEALING  WITH  FACTS  ANO 
UNDERSTANDINGS  WILL  BE  DEVELOPED. 

The  ways  in  which  elementary  teachers  manage  classroom 

SITUATIONS  IN  OROER  TO  CAPTURE  ANO  EXPLORE  THE  NEEDS  AND  INTERESTS 
OF  CHILDREN  ANO  THE  WAYS  IN  WHICH  THEY  GUIDE  THE  SCIENTIFIC  ANAL- 
YSES OF  PROBLEMS  FURNISH  CLUES  TO  TEACHER  EFFECTIVENESS  ANO  PERHAPS 
TO  THE  TYPE  OF  PREPARATION  TEACHERS  HAVE  RECEIVED.  A PROMISING 
APPROACH  IS  THAT  RESEARCHERS  LOOK  AT  TEACHERS*  PERFORMANCES 
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IN  THEIR  CLASSROOMS  AMO  RELATE  PRACTICES  OR  THE  LACK  OF  PRACTICES 
TO  THE  AOEQU AC  I ES  OR  INADEQUACIES  OF  TEACHER  PREPARATION.  THOSE 
PRACTICES  MAY  NOT  ONLY  REVEAL  THE  STRENGTHS  ANO  WEAKNESSES  OF 
PREPARATION  BUT  MAY  SERVE  AS  A GUIDE  IN  PLANNING  AN  EFFECTIVE 
PROGRAM  FOR  THE  PREPARATION  OF  ELEMENTARY  TEACHERS  IN  THE  FIELD 
OF  SCIENCE. 

Statement  of  the  Problem 

The  problem  for  this  study  is  to  investigate  and  to  evalu- 
ate THE  SCIENCE  TEACHING  OF  RECENT  ELEMENTARY  GRADUATES  OF  ATLANTIC 
Christian  College  and  to  examine  the  science  program  provided  at 

THE  COLLEGE  FOR  PROSPECTIVE  ELEMENTARY  TEACHERS.  FROM  THE  RESULTS 
OF  THIS  STUOY  ANO  FROM  ACCEPTED  PRACTICES  OF  EDUCATION,  RECOM- 
MENDATIONS WILL  BE  MADE  FOR  SCIENCE  PROGRAMS  FOR  ELEMENTARY 
TEACHERS  AT  ATLANTIC  CHRISTIAN  COLLEGE.  SPECIFICALLY,  THE  STUOY 
IS  CONCERNED  WITH  THE  FOLLOWING  QUESTIONS. 

1.  WHAT  IS  THE  TYPE  OF  SCIENCE  PREPARATION  RECEIVEO  AT 

Atlantic  Christian  College?  How  much  science  was  taken 

BY  THE  TEACHERS  AND  WHAT  GRAOES  WERE  RECEIVED  IN  SCIENCE 

ANO  IN  THE  TOTAL  COLLEGE  PROGRAM? 

2.  WHAT  IS  THE  STATUS  OF  THE  SCIENCE  TEACHING  OF  RECENT 

ELEMENTARY  GRADUATES  OF  ATLANTIC  CHRISTIAN  COLLEGE? 

3.  IS  THE  SCIENCE  PREPARATION  RECEIVED  AT  ATLANTIC 

Christian  College  aoequate  for  elementary  teachers? 

4.  In  what  ways  may  the  science  program  at  Atlantic 


Christian  College  se  improved? 
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Need  for  tme  Study 

t«  RECENT  YEARS  MANY  OF  THE  ELEMENTARY  TEACHERS  OF  EASTERN 

North  Carolina  have  been  prepared  at  Atlantic  Christian  College 

AND  THERE  IS  A CONCERN  AT  THE  COLLEGE  TO  ARRIVE  AT  NEWER  AND  BETTER 
WAYS  OF  PREPARING  SUCH  TEACHERS*  FOR  THE  MOST  PART  THE  ELEMENTARY 
EDUCATION  GRADUATES  HAVE  TAKEN  TRADITIONAL  SCIENCE  COURSES  DEVEL- 
OPED FOR  THE  LIBERAL  ARTS  CURRICULUM* 

IN  THE  PAST,  MANY  STUDENTS  HAVE  TAKEN  GENERAL  SCIENCE, 

WHICH  IS  THE  CLOSEST  THING  TO  ELEMENTARY  SCHOOL  SCIENCE  FOR  TEACHERS* 
The  POPULARITY  OF  THIS  COURSE  MIGHT  BE  ATTRIBUTED  TO  THE  FACT  THAT 
IT  COULD  BE  SUBSTITUTED  FOR  A COURSE  IN  MATHEMATICS.  OTHER  STUDENTS 
ENROLLED  FOR  THE  COURSE  IN  HUMAN  ANATOMY  AND  PHYSIOLOGY  BECAUSE 
IT  WOULD  MEET  A PHYSICAL  EDUCATION  REQUIREMENT  AS  PRESCRIBED  BY 

North  Carolina  law*  Since  a laboratory  science  is  required  at 
Atlantic  Christian  College,  most  of  the  teachers  took  the  gen- 
eral BIOLOGY  COURSE,  PERHAPS  AS  A LESSER  OF  THREE  EVILS,  THE 
OTHER  TWO  BEING  PHYSICS  AND  CHEMISTRY.1  ALTHOUGH  IT  IS  A LABORA- 
TORY COURSE,  HUMAN  ANATOMY  AND  PHYSIOLOGY  DOES  NOT  FULFILL  THIS 
REQUIREMENT,  BECAUSE  GENERAL  BIOLOGY  IS  A PREREQUISITE*  CURING 
THE  PERIOD  COVERED  IN  THE  STUDY,  A GENERAL  METHODS  COURSE  WAS  OF- 
FERED, BUT  THERE  WAS  NO  SPECIAL  METHODS  COURSE  IN  SCIENCE*  IT 
SEEMED  THAT  A STUDY  WAS  NEEDED  TO  DETERMINE  TME  ADEQUACIES  OF  THE 
SCIENCE  PREPARATION  FOR  THOSE  PLANNING  TO  TEACH  IN  ELEMENTARY  SCHOOLS. 

1A  STUDENT  MAY  PRESENT  SIX  HOURS  OF  A NONLABORATORY  SCIENCE 
AND  SIX  HOURS  OF  MATHEMATICS  AS  A SCIENCE  MATHEMATICS  REQU I REMEN Tj 
HOWEVER,  THIS  PLAN  IS  RARELY  SUBMITTED. 


The  Sett img  of  the  Study 


Atlantic  Christian  College,  founded  in  1902,  is  located 
in  Wilson,  North  Carolina  in  the  agricultural  region  of  the 
Atlantic  Coastal  Plains.  It  is  a four-year  liberal  arts  church- 
related  college  located  in  eastern  North  Carolina  and,  although 
supported  by  the  Disciples  of  Christ  Church,  it  is  nonsectarian 
in  policies  and  administration.  It  provides  preprofessional 
preparation  in  business,  medicine,  law,  dentistry,  nursing, 
social  work,  the  ministry,  and  teaching,  and  in  professional 

PREPARATION  IN  BUSINESS,  SOCIAL  WORK,  THE  MINISTRY,  AN0  TEACHING. 

For  the  most  part,  students  are  drawn  from  rural  areas  in  North 
Carol  in aj  however,  some  are  from  cities,  other  states,  and 

FOREIGN  COUNTRIES.  THE  ENROLLMENT  OF  THE  COLLEGE  IS  APPROXI- 
MATELY 500  DURING  THE  REGULAR  SCHOOL  TERM  AND  350  DURING  THE 
SUMMER  TERM.  MANY  OF  THE  SUMMER  SCHOOL  STUDENTS  ARE  IN-SERVICE 
TEACHERS  WHO  ARE  RETURNING  TO  RENEW  CERTIFICATES  OR  TO  SEEK 
HIGHER  CERTIFICATES  FOR  TEACHINC. 

Students  who  graduate  with  teacher  certificates  usually 
remain  in  Eastern  North  Carolina,  where  rural  consolidated  schools 

AND  SMALL  CITY  SYSTEMS  PREDOMINATE. 

Delimitations  of  the  Study 

(1)  Only  those  graduates  with  majors  in  elementary  educa- 
tion WHO  FULFILLED  ALL  SCIENCE  REQUIREMENTS  FOR  THE 


Bachelor  of  arts  Decree  at  Atlantic  Christian  College 
OURING  1950,  1951,  1952,  1953,  AND  THE  FIRST  SEMESTER 
OF  1954  WERE  USED  IN  THE  STUDY. 

(2)  Only  those  elementary  teachers  who  did  all  of  their 

WORK  AT  ATLANTIC  CHRISTIAN  COLLEGE  IN  THE  USUAL 
SEQUENCE  WITHOUT  AN  INTERIM  OF  TEACHING  WERE  USED 
IN  THE  STUDY. 

(3)  The  STUDY  IS  LIMITED  to  elementary-eoucation  GRADU- 
ATES OF  ATLANTIC  CHRISTIAN  COLLEGE  TEACHING  IN 
ELEMENTARY  SCHOOLS  OF  EASTERN  NORTH  CAROLINA. 

AFTER  ELIMINATION  OF  THOSE  GRADUATES  THAT  010  NOT  MEET  ALL 
OF  THE  ABOVE  CRITERIA,  THERE  REMAINED  FORTY  TEACHERS  TO  8E  INCLUD- 
ED IN  THIS  STUOY. 

Summary 

1.  This  study  is  needed  at  Atlantic  Christian  College 
BECAUSE  THE  COLLEGE  PROVIDES  FOR  THE  PREPARATION  OF  ELEMENTARY 
TEACHERS  AND  HAS  A MORAL  RESPONSIBILITY  TO  IMPROVE  ITS  INSTRUC- 
TION. 

2.  The  PROBLEM  OF  THE  STUDY  IS  TO  EVALUATE  THE  SCIENCE 
TEACHING  OF  RECENT  ELEMENTARY  GRADUATES  OF  ATLANTIC  CHRISTIAN 

College  ano  to  examine  the  science  program  provided  at  the  col- 
lege FOR  PROSPECTIVE  ELEMENTARY  TEACHERS. 


3.  The  setting  of  this  stuoy  is  rural  eastern  North 
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Carolina  where  rural  consolidated  schools  ano  small  city  systems 
PREDOMINATE. 


CHAPTER  II 


REVIEW  OF  RELATED  LITERATURE 

A REVIEW  OF  RELATED  LITERATURE  REVEALED  TWO  IDENTIFIED 
TRENDS  WHICH  ARE  RERTINENT  TO  THIS  STUDY.  ONE  OF  THESE  IS  THE 
HISTORICAL  DEVELOPMENT  IN  TEACHING  SCIENCE  IN  THE  ELEMENTARY 
SCHOOL  WHICH  POINTS  UP  PRACTICES  WHICH  ARE  RELATED  TO  CURRICU- 
LUM DEVELOPMENT  IN  THE  AREA.  THE  SECOND  TREND  DEALS  WITH  THE 
PREPARATION  OF  ELEMENTARY  SCIENCE  TEACHERS  AND  REVEALS  CHANCES 
WHICH  HAVE  OCCURRED  IN  COLLEGE  CURRICULA  IN  RECENT  YEARS.  IT 
IS  IMPORTANT  TO  CONSIDER  BOTH  TYPES  OF  WRITINGS  IN  ORDER  TO 
EXAMINE  SCIENCE  TEACHING  FROM  A BROADER  STANDPOINT.  REVIEWS  OF 
WRITINGS  IN  EACH  OF  THESE  AREAS  WILL  BE  PRESENTED  SEPARATELY. 

Historical  Development  of  Practices  of  Teaching 
Science  in  the  Elementary  School 

The  perioos  of  the  development  of  science  in  the  elementary 

SCHOOL  LISTED  BY  UNDERHILL  ARE  IMPORTANT  BECAUSE  THEY  HIGHLIGHT 
TRENDS  WHICH  HAVE  OCCURRED  THROUGH  THE  YEARS  IN  ELEMENTARY  SCHOOL 
SCIENCE.  THE  CHRONOLOGICAL  PERIODS  HE  ESTABLISHED  ARE  AS  FOLLOWSI 

I.  The  Beginnings  of  Science  for  Children  (Circa  1750-1850) 
II.  Early  Science  in  the  Schools  (Circa  1825-1860) 

III.  Object  Teaching  (Circa  1860-1880) 

IV.  The  Development  of  Specific  Science  Curricula  (Circa 
1870-1900) 

V.  Nature  Study  (Circa  1890-1920) 

VI.  Recent  Trenos  (Circa  1910  to  present — 1939)1 


^■Qrra  E.  Underhill,  The  Origins  and  Development  of  Elemen- 
tary School  Science  (New  YorT*  Scott,  Foresman,  and  Co.,  Copyright, 

1941),  pp.  7-8. 
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From  about  1750-1860,  science  hade  its  appearance  in  some 

OF  THE  EARLIEST  BOOKS  USEO  FOR  INSTRUCTION.  SCIENCE  MATERIAL  IN  THIS 
PER  100  PRESENTED  FIRST-HAND  ACCOUNTS  OF  OBSERVEO  OBJECTS  AND  PHENOMENA. 

Some  of  these  writincs  were  used  in  the  schools,  but  due  to  the  sever- 
ity OF  RELIGIOUS  THOUGHT,  SCIENCE  WAS  OFTEN  CONSTRUED  TO  SUBSTANTIATE 

1 

RIGOROUS  RELIGIOUS  BELIEF8.  DURING  THE  LATTER  PART  OF  THIS  PERIOD, 
SCIENCE  INSTRUCTION,  IF  PRESENT,  TENDED  TO  CONSIST  OF  A "DESCRIPTION 
OF  OBJECTS,"2  WITH  LITTLE  OR  NO  INTERPRETATION  PLACED  ON  RELATIONSHIP. 

About  1860,  object  teaching  became  popular.  Underhill 

STATES  THAT, 

•• .OBJECT  TEACHING  WAS  A COMPLEX  METHODOLOGY  BASED  UPON  THE 
PRINCIPLES  OF  THE  FACULTY  PSYCHOLOGY.  THE  ATTEMPT  TO  APPLY  THESE 
PRINCIPLES,  AS  INTERPRETED  BY  PESTALOZZI  AND  HIS  FOLLOWERS  IN 

England,  emphasized  (1)  analysis  of  instructional  materials  into 

ITS  SIMPLEST  ELEMENTS,  WHICH  ARE  TO  BE  TAUGHT  FIRST,  ANO  (2) 
SEPARATION  OF  PERCEPTION,  CONCEPTION,  AND  REASONING  INTO  SERIALLY 
DEVELOPING  FACULTIES.3 

Certain  faculties  were  supposed  to  be  developed  at  certain 

PERIODS  OF  LIFE,  AND  THE  COMPLETE  UNDERSTANDING  OR  THE  ABILITY  TO 
CONSTRUCT  GENERALIZATIONS  WAS  SUPPOSED  TO  COME  ONLY  IN  ADULT  LIFE. 

During  childhood,  emphasis  was  placed  on  the  memorization  of  facts 

AND  THE  CLASSIFICATION  OF  ORGANISMS.  THE  TEACHERS  OF  THIS  PERIOD 
WERE  NOT  WELL  TRAINED,  SINCE  ONLY  A FEW  HAO  ATTENDEO  NORMAL  SCHOOLS} 

then  too.  Normal  Schools  were  staffed  by  poorly  trained  personnel.4 

1 tBio..  pp.  13-46. 

2 

Ibid.,  p.  74. 

3Ibio..  p.  92. 

4 

Ibid.,  pp.  75-92. 
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JUC  TO  ECONOMIC,  SOCIAL,  AMO  TECHNOLOGICAL  DEVELOPMENT, 

SCIENCE  IN  THE  ELEMENTARY  SCHOOL  RECEIVED  CONSIDERABLE  ATTENTION 
FROM  ABOUT  1890. 1 2 THE  FIRST  WELL-PLANNED  CURRICULUM  IN  SCIENCE  WAS 
PRESENTED  BY  WILLIAM  T.  HARRIS  IN  1871.  THIS  CURRICULUM  WAS  MBASEO 
UPON  A PHILOSOPHICAL  FOUNDATION”  ANO  "EMPHASIZED  IDEAS  AND  THEIR 
RELATIONSHIPS."^  THE  SUCCESS  OF  THE  PROGRAM  OUTLINED  BY  HARRIS 
WAS  HANDICAPPED  BY  POORLY  TRAINED  TEACHERS.3 * 

LARGELY  TO  THE  INFLUENCE  OF  A GROUP  OF  SCIENTISTS  AT 

Cornell  University,  the  nature  study  period  began  about  1900.  As 

EDUCATIONAL  THEORY  PRESENTED  IN  COLLEGES  GENERALLY  PRECEDES  THE 
APPLICATION  IN  SCHOOLS  ( AT  LEAST,  IN  RECENT  YEARS),  SO  IT  WAS  WITH 
THE  NATURE  STUDY  MOVEMENT  WHICH  RECEIVED  MOMENTUM  DURING  THE  EARLY 

1900* s.  £.  Lawrence  Palmer,  writing  in  a Cornell  Rural  School 
Leaflet,  presents  a concise  historical  account  of  the  development 

OF  THE  NATURE  STUDY  PHILOSOPHY.  PALMER  STATES, 

...THE  BACKGROUND  FOR  OUR  NATURE  STUDY  PHILOSOPHY  WAS  PROVIDED 
DY  THE  ACTIVITIES  OF  BOTH  AMERICANS  ANO  EUROPEANS}  PRACTICAL 
APPLICATION  HAD  STARTED  IN  AMERICAN  SCHOOLS  BEFORE  CORNELL  BEGAN 
SERIOUS  EXTENSION  WORK  IN  NEW  YORK  STATE* S SCHOOLS  50  YEARS  AGO. 

The  MOST  IMPORTANT  NAMES  ARE  PROBABLY  THOSE  OF  SHELDON,  HARRIS, 

Straight  and  Jackman. 

According  to  Palmer,  Sheldon  is  the  person  who  "deserves  creoit 

FOR  INTRODUCING  THE  NATURE  STUDY  IDEA  TO  THE  UNITED  STATES."5  SHELDON 

1>BID..  P.  153. 

2lB ID. 

3tBI0..  P.  154. 

*E.  Lawrence  Palmer,  The  Cornell  Nature  Study  Philosophy.  Cor- 
nell Rural  School  Leaflet,  Vol.  XXXVIII  (Ithaca:  New  York  State 

College  of  Agriculture  at  Cornell  University,  September  1944),  p.  17. 

5Ibid. 


FOUNDEO  THE  SCHOOL  WHICH  IS  NOW  KNOWN  AS  0SWECO  TEACHERS*  COLLEGE. 
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In  AN  ATTEMPT  TO  IMPROVE  INSTRUCTION  AT  HIS  SCHOOL*  HE  TRAVELED  TO 

Toronto  in  1859  and  "there  he  first  saw  collections  of  objects*  charts* 

AND  DEVICES  OEVELOPEO  BY  PESTALOZZI  AND  HIS  STUOENTS."1  SOON  AFTER 

his  Toronto  trip  he  brought  to  teach  in  his  school  Margaret  E.  m.  Jones, 

WHO  WAS  TRAINED  IN  THE  PESTALOZZI  SYSTEM.  JONES,  SHELDON,  AND  THEIR 
ASSISTANTS*  HOWEVER*  WERE  NOT  SUFFICIENTLY  EXPERIENCED  TO  UTILIZE  THE 
MANY  OPPORTUNITIES  AFFORDED  IN  TEACHING  SCIENCE.  AS  A RESULT 

H.  H.  Straight*  who  was  technically  prepareo*  was  brought  to  the 

2 

school.  Again*  Palmer  says 

STRAIGHT  TOOK  HIS  STUOENTS  AT  OSWEGO  FROM  THE  STUDY  OF  UNRELATED 
AND  POSSIBLY  INSIGNIFICANT  OBJECTS  SUCH  AS  HAD  BEEN  CARRIED  ON 
BY  HIS  PREDECESSORS.  INSTEAD*  HIS  STUDENTS  STUDIEO  WOODS* 

SWAMPS*  AND  LAKE  SHORES  THROUGH  FREQUENT  AND  EXTENDED  FIELD 

trips.  This  method  undoubtedly  influenced  greatly  the  philo- 
sophy LATER  DEVELOPED  AT  CORNELL. 

About  this  time,  Samuel  Jackman  (1855-1907)  was  influencing 

ELEMENTARY  SCHOOL  SCIENCE.  He  WAS  ON  THE  FACULTY  OF  COOK  COUNTY 

Normal  and  later  became  the  Dean  of  the  School  of  Education  of  the 

University  of  Chicago.  Palmer  describes  his  contribution} 

Essentially*  Jackman*s  philosophy  carried  the  Sheldon-Straight 
philosophy  a step  farther,  not  only  did  he  recommend  that  the 
children  study  things  (Sheldon-Comen ius)  in  their  natural  set- 
ting IN  A SCIENTIFIC  WAY  (STRAIGHT)  BUT  HE  SUGGESTED  THAT-THEY 
BE  STUDIEO  IN  RELATION  TO  THE  CHILD  HIMSELF  (PESTALOZZI). 


Ib 

ID.. 

p. 

18. 

2Jb 

10.* 

pp. 

. 18-19 

5Ib 

10.* 

p. 

19. 

hs 

p. 

20. 

5,S 

12.** 

pp. 

. 20-21, 
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In  aooition  to  the  above,  concerning  Jackman,  Palmer  discusses  the 
Jackman  philosophy  in  relation  to  more  recent  developments  in  science 

EDUCATIONS 

He  suggested  that  nature  study  should  not  be  a series  OF  DIS- 
CONNECTED EXPERIENCES,  THAT  EACH  STEP  SHOULD  FILL  A DEFINITE 
NEED,  AND  EACH  STEP  SHOULO  BE  IN  PREPARATION  FOR  THE  NEXT.  In 

H,S  -Thibp  Yearbook  of  the  National  Society  for  the  Study  of 
Education.  (1903)  he  advocat-pd  * mur  ,e  rnmi  TIIC 

EARLIEST  GRACES  TO  THE  COLLEGE  LEVEL,  AN  IDEA  THAT  WAS  PRE- 
SENTED AS  THOUGH  IT  WERE  A NEW  DISCOVERY  IN  THE  THIRTY-FIRST 

ISA?.8.0?*  0F  THE  SAME  SOCIETY  PUBLISHED  NEARLY  THREE  OECAOES 
LATER. 

IN  ADDITION  TO  SHELDON,  STRAIGHT,  AND  JACKMAN,  PALMER  LISTS 
EARLY  SCIENTISTS  AND  PROFESSIONAL  EDUCATORS  WHO  WERE  INFLUENTIAL  IN 
CONTRIBUTING  TO  THE  PHILOSOPHY  ON  WHICH  NATURE  STUDY  WAS  CONCEIVEO. 

HE  LI8TS  BOTANISTS  ALBERT  N.  PRENTISS,  GEORGE  F.  ATKINSON,  C.  F. 

M illspaughj  zoologists  Louis  Agassiz,  John  Henry  Comstock,  Simon 

Henry  Gage*  earth  scientists  Charles  Frederick  Hartt,  h.  s.  Williams; 

EDUCATORS  S.  G.  WILLIAMS,  CHARLES  De  GaRMO,  GUY  MONTROSE  WHIPPLE, 

2 

AND  MANY  OTHERS.  In  SPEAKING  OF  LIBERTY  HYDE  BAILEY,  WHO  .JOINED 
THE  STAFF  AS  A PROFESSOR  OF  HORTICULTURE  IN  1888  AND  WHO  BECAME  DEAN 
OF  THE  COLLEGE  IN  1903,  PALMER  STATES  THATl 

...WITHOUT  THE  SUPPORT  OF  BAILEY,  IT  IS  POSSIBLE  THAT  NATURE 

study  at  Cornell  could  not  have  attained  the  respect  it  won. 

But  his  standing  as  horticulturist  and  botanist  was  such  that 
his  approval  gave  the  movement  authority  that  could  not  be 
denied.  The  growth  of  the  College  under  his  administration  and 
subsequently  has  been  phenomenal,  and  the  equipment,  collections, 

AND  LEADERS  HE  BROUGHT  TOGETHER  IN  ITHACA  WERE  OF  SUCH  EXCELLENCE 
THAT  PROBABLY  FEW  INSTITUTIONS  ARE  BETTER  EQUIPPED  TO  HELP  THOSE 
INTERESTED  IN  RURAL  LIFE  IN  ANY  OF  ITS  VARIED  ASPECTS. 3 


1 >810..  P.  21. 

* \ ■ ' ♦ > 

2»bid..  pp.  25-38. 
3. 

Ibid.,  p.  39. 
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IN  THE  CLASSROOM.”1  THE  MATERIALS  ARE  "(1)  NATURE  STUDY  MANUALS,  (2) 
SUPPLEMENTARY  READING  MATERIALS  POR  THE  PUPILS,  AND  (3)  SPECIFIC 
STUDY  GUIDE  MATERIALS  FOR  USE  BY  THE  PUPILS.”2  THE  MATERIALS  FOR  THE 
CHILDREN  "VARIED  FROM  HIGHLY  IMAGINATIVE  PERSONIFIED  STORIES  OF  NATURE, 
WITH  PRACTICALLY  NO  INFORMATION  WHICH  COULD  BE  CLASSED  AS  SCIENCE,  TO 
STRAIGHT  FORWARD  DESCRIPTIVE  MATER!  ALS  ABOUT  PLANTS  AND  ANIMALS.”3 

Criticisms  of  the  Nature  Stuoy  movement  were* 

Lack  of  organization 

Assumptions  as  to  difference  in  kind  of  reasoning  ability  at 

DIFFERENT  AGE  LEVELS 

Extravagant  claims  for  aesthetic  and  emotional  outcomes4 
However,  Underhill  states  that  "the  best  of  the  Nature-Stuoy  movement 

... STILL  CONTINUES  IN  PRESENT  DAY  PROGRAMS. ..THE  WORK  AT  CORNELL 
CONTINUES  TO  BE  A MAJOR  INFLUENCE  IN  THE  DIRECTION  OF  ELEMENTARY- 
SCHOOL  PROGRAMS  FOR  THE  STUDY  OF  NATURE."5 

During  the  1920's  and  1930's  the  emphasis  in  elementary 

SCIENCE  SHIFTEO  FROM  NATURE  STUOY  TO  PROGRAMS  CENTERED  AROUND  SOCIALLY 
SIGNIFICANT  IDEAS.  IN  1930  A COMMITTEE  WAS  FORMED  TO  SHOW  "THE  TRENDS 
IN  THE  TEACHING  OF  SCIENCE  AND  TO  FORMULATE  RECOMMENDATIONS  FOR  FUR- 
THER work."5  This  culminated  in  the  Thirty-First  Yearbook  of  the 
National  Society  for  the  Stuoy  of  Education. 

Underhill,  op.  cit.»  pp.  160-161. 

2lsio..  p.  165. 

3 IB  ID. 

4tBio.,  p.  170. 

5>bio.,  p.  191. 

5taio.,  p.  220. 
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In  Chanter  I of  the  Thirty-First  Yearbook,  S.  Ralph  Powers 

SPEAKS  OF  THE  TRAOITIONAL  SCIENCE  PROGRAM  OF  NATURE  STUDY  AND  THE 
NEWER  PROGRAM  RECOMMENDED  8Y  THE  COMMITTEE.  He  NOTES  THAT  "NATURE 

Study,  with  emphasis  on  observation,  collection  and  memorization  of 

NAMES  WAS  GIVEN  A PLACE  IN  THE  PROGRAM  OF  ELEMENTARY  EDUCATION  WHICH 
CAME  PRIOR  TO  THE  ONSET  OF  ADOLESCENCE."1 *  ACCORDING  TO  POWERS,  NATURE 

Study  was  designed  according  to  the  serial  and  saltatory  psychologi- 
cal THEORIES. 

The  serial  theory  postulates  that  mental  abilities  appear  in 

SERIAL  ORDER,  AND  OEVELOP  ONE  AFTER  ANOTHER  AS  THE  CHILD  MATURES. 
THE  SALTATORY  THEORY  STATES  THAT  THE  DEVELOPMENT  OF  MENTAL 
ABILITIES  IS  RELATIVELY  RAPID  AND  IS  CHARACTERIZED  BY  SUDOEN 
AND  RELATIVELY  ABRUPT  (SALTATORY ) CHANGES. 

The  newer  science  program  in  ACCORD  with  the  "theory  of  gradual  and 
CONCOMITANT  DEVELOPMENT  OF  MENTAL  TRAITS,"3 *  REQUIRED  THE  DEVELOP- 
MENT OF  A CURRICULUM  WHICH  WOULO  ALLOW  FOR  CONTINUOUS  DEVELOPMENT 
FROM  VARIOUS  GRADE  LEVELS.  ACCORDING  TO  THE  NEWER  THEORY  THIS  WAS 

TO  BE  ACHIEVED  THROUGH  THE  DEVELOPMENT  OF  LARGE  PRINCIPLES  AND 
4 

GENERALIZATIONS.  IN  SPEAKING  OF  THIS  NEWER  SCIENCE  PROGRAM  UNOER- 
HILL  STATES,  "THIS  PROGRAM  HAS  ITS  ROOTS  IN  JACKMAN'S  WORK  AND  HAS 
BEEN  INFLUENCED  BY  THE  ANALYSIS  OF  THE  LEARNING  PROCESS  AS  EXPRESSED 

by  Dewey’s  How  We  Think  and  his  later  writings."5  Further,  Underhill 

STATES  THAT,  "JACKMAN  EMPHASIZED  THE  PART  PLAYED  BY  THE  GENERALIZATION 

1S*  Ralph  Powers,  "The  Plan  of  the  Public  Schools  and  the 
Program  of  Science  Teaching,"  a Program  for  Teaching  Science.  Thirty- 
First  Yearbook  of  the  National  Society  for  the  Study  of  Education, 

Part  I (Bloomington,  Ill.j  Public  School  Publishing  Co.,  1932),  p.  5. 

1810..  p.  4. 

3>BID.,  P.  5. 

i B I D ■ . p.  5-6. 

5Underhill,  op.  cit..  p.  8. 
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OF  SCIENCE  AS  CUIDES  TO  ORGANIZATION)  ALTHOUGH  THIS  EMPHASIS  WAS  NOT 
EXPLICITLY  STATED  IN  HIS  PROGRAM."1 

IN  CHAPTER  FOUR  OF  THE  YEARBOOK)  IN  A DISCUSSION  AS  TO  THE 

DETERMINATION  OF  THE  GENERALIZATIONS  TO  BE  STUDIEO,  POWERS  SAYS  THAT, 

...WORKERS  HAVE  TURNED  TO  THE  WRITINGS  OF  MEN  OF  SCIENCE,  WITH 
PARTICULAR  ATTENTION  TO  THE  MATERI  AL  WHICH  THEY  HAVE  WRITTEN 
FOR  GENERAL  (THAT  IS,  FOR  UNSPECI AL IZEO ) READERS.  THIS  HAS 
SEEMED  A MOST  FRUITFUL  FIELO  FOR  STUDY,  FOR  THIS  MATERIAL  IS 
THE  PRODUCT  OF  CAREFUL  THOUGHT  CONCERNING  THE  NEEDS  AND  INTERESTS 
OF  THE  GENERAL  READER,  AND  IT  REPRESENTS  THE  EFFORT  TO  MEET 
THESE  NEEDS  BY  MEN  WHO  HAVE  SUFFICIENT  BREADTH  ANO  THOROUGHNESS 
OF  TRAINING  TO  OVERVIEW  THE  FIELDS  OF  WHICH  THEY  WRITE. 

IN  THE  MAIN,  THE  GENERALIZATIONS  USED  IN  THE  CURRICULUM  WERE 
TO  BE  SELECTED  FROM  MATERIALS  ANO  IDEAS  OF  SPECIALISTS  IN  THE  FIELD 
OF  SCIENCE  ANO  SCIENCE  EDUCATION.  SCIENCE  IN  THE  ELEMENTARY  SCHOOL 
WAS  TO  BE  ORGANIZED  AROUND  THESE  GENERALIZATIONS,  EACH  GENERALIZA- 
TION TO  SE  ENLARGEO  ON  AS  THE  CHILD  MATUREO.3  THE  COMMITTEE  SUG- 
GESTED GENERALIZATIONS  FOR  STUDY,  AND  SEVERAL  ARE  LISTEO  IN  THE 

Yearbook.4, 

The  ideas  as  set  forth  in  the  Thirty-First  Yearbook  oio  not 

ORIGINATE  IN  THE  YEAR  IN  WHICH  THE  REPORT  WAS  SUBMITTED.  THEY  WERE 
THE  RESULT  OF  YEARS  OF  THINKING  AND  OF  PUTTING  THEORY  INTO  PRACTICE. 

Craig  really  implemented  the  "new  elementary  science"  in  work  oone 

, i x - ' * i 1 i ' ' ! ■' 

IN  CONNECT  ION  WITH  THE  HORACE  MANN  SCHOOL  AND  PUBLISHED  IN  1927  AFTER 
THREE  YEARS  OF  STUDY.  |H  ACCORD  WITH  THE  PHILOSOPHY  OF  THE  ThIRTY- 

First  Yearbook  he  developed  a course  of  study  in  elementary  science 

1 Ib id. . p.  153. 

2 

S.  Ralph  Powers,  "The  Objectives  of  Science  Teaching  in 
Relation  to  the  Aim  of  Education,"  op.  cit.,  p.  43. 

3Ibid..  pp.  41-57. 

4»8io..  pp.  53-55. 
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for  the  Horace  Mann  School.  8y  an  examination  of  courses  of  study, 
PROFESSIONAL  LITERATURE,  AND  SCIENTIFIC  WRITINGS,  ME  CONSTRUCTED  A 
LIST  OF  SPECIFIC  OBJECTIVES.1  HE  THEN  SUBMITTED  THIS  LIST  TO  EDU- 
CATED LAV  PEOPLE  ANO  HAD  THEM  EVALUATE  IT.2  CHILDREN  WERE  ASKED 
TO  WRITE  qUESTIONS  CONCERNING  SCIENCE  THEY  WANTED  ANSWERED.  By  COM- 
PARING THESE  QUESTIONS  WITH  THE  RATED  OBJECTIVES,  THERE  WERE  ADDED 
OBJECTIVES  NOT  INCLUDEO  ON  THE  ORIGINAL  LIST.5  AT  THIS  POINT  CRAIG 
SAID,  "THE  PROBLEM  RESOLVES  ITSELF  INTO  ONE  OF  HOW  VALID  OBJECTIVES 
OF  SCIENCE  MAY  BE  ANALYZED  INTO  THE  CONSTITUENT  ELEMENTS."4  TO 
ILLUSTRATE  HOW  THIS  COULO  BE  DONE,  HE  CHOSE  TWO  OBJECTIVES  AND  THEN 
STUD  I EO  AUTHORITATIVE  SOURCE  BOOKS  CONCERNING  THE  GENERAL  TOPIC. 

Declarative  statements  in  the  books  were  copied  and  reworked  into 

SIMPLER  STATEMENTS.  THESE  WERE  THEN  ARRANGED  IN  AN  ORDER  SO  AS  TO 
DEVELOP  A GENERALIZATION.5  IT  WAS  BY  THIS  METHOD  THAT  HE  CONSTRUCTED 
A SEQUENTIAL  COURSE  OF  STUDY  IN  ELEMENTARY  SCIENCE  AT  THE  HORACE 

Mann  School. 

The  new  idea  of  science  education  greatly  influenced  the 

TEACHING  OF  SCIENCE  IN  THE  ELEMENTARY  SCHOOL.  IT  WAS  RECEIVED  BY 
MANY  EDUCATORS  WITH  OPEN  ARMS  WHILE,  BY  AOVOCATES  OF  THE  NATURE- 
STUDY  CROUP,  IT  WAS  8EVERLY  CRITIC IZEO. 

1 Gerald  S.  Craig,  Contributions  to  Education.  No.  276* 

Certain  Techniques  Used  in  Developing  a Course  of  Study  in  Science 
— — the  Horace  Mann  Elementary  School  (Teachers  Collpcf.  rot  man 
University,  1927),  pp.  14-19. 

2Ibip..  pp.  20-27. 

3Ib lo. . pp.  28-43. 

^ISJLEL**  44-* 

5lBlD..  pp.  44-55. 
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Twehtv  year*  after  the  Thirty-First  Yearbook,  the  committee 

WHICH  WAS  RESPONSIBLE  FOR  ITS  FORMULATION  WAS  ASKEO  IF  THEY  BELIEVED 
IN  1952  WHAT  THEY  WROTE  IN  1932.  OR.  POWERS  ANSWEREO  THAT  IT  WAS 
IMPOSSIBLE  TO  ASSEMBLE  THE  COMMITTEE  BUT  HE  WOULO  ANSWER  FOR  HIMSELF. 

This  he  oid  at  the  Twenty-Fifth  Anniversary  of  the  National  Associa- 
tion for  Research  in  Science  Teaching  (published  later  in  Science 
Education).  Parts  of  this  important  address  are  given  herei 

It  WAS  AS8UME0  THAT  THE8E  LARGE  GENERALIZATIONS,  8 ELECTED  WITH 
REFERENCE  TO  THEIR  SOCIAL  RELATIONS,  WOULO  FURNISH  A DRIVE 
TOWARD  THE  ACHIEVEMENT  OF  BETTER  ADJUSTMENTS  OF  LIFE. 

IN  STRESSING  H 1 8 PRESENT  BELIEFS  HE  STATED, 

WE  BELIEVE  NOW  THAT  YOUNG  PEOPLE,  AND  OLD  AS  WELL,  LEARN  ONLY 
THAT  FOR  WHICH  THEY  FEEL  A NEEO.  A PERSON  CANNOT  SUCCESSFULLY 
BE  DIRECTEO  TO  DO  AN  ASSICNEO  TASK  UNLESS  THE  TASK  IS  ACCEPTED 
BY  HIM  AS  IMPORTANT.  EDUCATION  CANNOT  BE  GIVEN,  IT  MUST  BE 
6AINE0. 

Educational  theories  of  today  encourage  us  to  neglect  generali- 
zations AND  SOCIALLY  SIGNIFICANT  SUBJECT  MATTER  AS  PRIMARY 
LEARNINGS  AND  TO  TURN  AT  ONCE  TO  STUDIES  OF  YOUNG  PEOPLE  WITH 
RECOGNITION  OF  THE  PROBLEMATIC  SITUATION  THEY  FACE.  THE  GEN- 
ERALIZATIONS IMPORTANT  IN  THE  LIVES  OF  PEOPLE  ARE  THOSE  WHICH 
EMANATE  AS  CONCOMITANTS  OF  THEIR  LEARNING  TO  DEAL  SUCCESSFULLY 
WITH  THEIR  OWN  DEVELOPMENTAL  TASKS. 

Thus,  with  the  adoress  given  by  Dr.  Powers,  science  education 

HAS  MOVED  INTO  ANOTHER  PERIOO  BEYONO  THE  ONES  LISTEO  BY  UNDERHILL. 

This  philosophy  expressed  by  Powers  places  science  education 

IN  STEP  WITH  THE  GENERALLY  ACCEPTED  THEORIES  OF  MODERN  EDUCATION. 


S.  Ralph  Powers,  "The  Thirty-First  Yearbook  in  Retrospect 
and  with  a Look  to  the  Future,"  Science  Education.  XXXVII,  1 
(February,  1953),  33-35. 

V 34* 

3lB ID. 

4Ibio. 


OtlR  INC  THE  PER  1 00  1891-1893,  DUE  PARTICULARLY  TO  AN  AGRI- 
CULTURAL DEPRESSION,  PEOPLE  WERE  FLOCKING  TO  THE  CITIES.  A COMMITTEE 

for  the  Promotion  of  agriculture  was  formed,  whose  prime  function  was 

TO  INCREASE  INTEREST  IN  RURAL  LIFE  AND  THEREBY  HALT  THE  MIGRATION. 

This  committee  was  financed  by  the  New  York  state  legislature.1  The 

FIRST  FORCES  IN  THE  NATURE  STUDY  MOVEMENT  WERE  BAILEY,  THE  SECOND 
DIRECTOR  OF  THE  COMMITTEE,  ANNA  B.  COMSTOCK,  ANO  JOHN  SPENCER.2 

Alice  G.  McCloskey  joined  the  nature  stuoy  faculty  at  Cornell 
in  1898.  She  aioeo  with  the  Junior  Naturalist  Clubs  which  hao  been 
formed  to  encourage  nature  study.3  The  effects  of  these  clubs  were 

FAR-REACHING  ANO  WERE  PARTICIPATED  IN  BY  THOUSANDS  OF  YOUNGSTERS 
WHO  RECEIVEO  CERTIFICATES  ANO  BUTTONS  OF  MEMBERSHIP.  THESE  CLUBS 
"WERE  AMONG  THE  * ANCESTORS*  OF  OUR  PRESENT  4-H  CLUBS."* 

OF  ALL  THE  WRITINGS  CONCERNING  NATURE  STUDY,  PERHAPS  THE 
MOST  INFLUENTIAL  WERE  THE  CORNELL  I^URAL  SCHOOL  LEAFLETS.  SOME  WERE 
WRITTEN  PRIMARILY  FOR  THE  TEACHERS.  AN  ARRAY  OF  TOPICS  WERE  DIS- 
CUSSED IN  THESE  LEAFLETS.  AT  FIRST  THESE  LEAFLETS  WERE  CONCERNED 
CHIEFLY  WITH  THE  BIOLOGICAL  SCIENCES  ANO  LATER  WITH  OTHER  PHASES  OF 
SCIENCE.5 

Underhill  in  his  book  states  that  the  materials  proouceo  at 
Cornell  were  the  first  to  give  the  "specific  help  for  both  teacher 

ANO  PUPIL  WHICH  WAS  NECESSARY  TO  ENABLE  THEM  TO  CARRY  ON  SCIENCE  WORK 

•hato..  P.  39. 
gt8IO..  PP.  39-50. 

3tBlD..  PP.  44-45. 

4i...  - 
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From  indications  of  the  past,  science  education  will  continue  to 

ADVANCE  WITH  NEWER  THEORIES  OF  EDUCATION  AS  THEY  DEVELOP;  INDEED,  IT 
WILL  AID  IN  THE  DEVELOPMENT  OF  THEORIES  YET  TO  EMERGE  FROM  WHAT  IS 
SPOKEN  OF  AS  "MODERN"  TODAY* 

Research  and  Literature  associated  with  Science 
Preparation  of  Elementary  Teachers 

as  pointed  out  in  the  introductory  part  of  this  chapter,  a 

COMPREHENSIVE  SEARCH  WAS  CARR  I ED  ON  TO  LOCATE  DEFINITE  RESEARCH  STUD- 
IES ON  THE  PREPARATION  OF  TEACHERS  IN  THE  FIELD  OF  ELEMENTARY  SCIENCE. 

This  search  revealed  a dearth  of  research  in  this  area*  It  did,  how- 
ever, REVEAL  THAT  THE  NEEO  FOR  ADEQUATE  PREPARATION  IN  ELEMENTARY 
SCIENCE  HAS  SEEN  IN  THE  THINKING  OF  OUTSTANDING  SCIENCE  EDUCATORS* 

This  is  evioenceo  by  the  amount  of  space  in  professional  journals 

DEVOTED  TO  THE  PROBLEM*  THIS  SEEMING  CONCENSUS  CONCERNING  THE 
INADEQUATE  PREPARATION  OF  TEACHERS  IN  THE  FIELD  OF  ELEMENTARY  SCIENCE 
POINTS  TO  NEED  OF  RESEARCH  IN  THIS  AREA. 

This  section  highlights  some  research  which  has  seen  conoucteo 

CONCERNING  TEACHER  EDUCATION  IN  ELEMENTARY  SCIENCE;  IN  ADDITION,  IT 
INCLUDES  A COMPILATION  OF  SOME  OF  THE  WRITINGS  OF  SCIENCE  EDUCATORS, 
POINTING  UP  DESIRES  ANO  RECOMMENDATIONS  CONCERNING  THE  PREPARATION 
0F  ELEMENTARY  TEACHERS  IN  SCIENCE*  FIRST  TO  BE  CONSIDERED  WILL  BE 
RESEARCH  CONCERNED  WITH  IMPROVEMENT  OF  THE  PREPARATION  OF  TEACHERS 
IN  ELEMENTARY  SCHOOL  SCIENCE. 

BlLLIC,  TAKING  THE  POINT  OF  VIEW  THAT  THERE  ARE  "LARGE  PRIN- 
CIPLES OR  GENERAL  TRUTHS  IN  THE  FIELD  OF  SCIENCE  THAT  ARE  SIGNIFICANT 
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IN  THE  GENERAL  EDUCATION  OF  BOYS,  GIRLS,  ANO  A0ULT8,"1  SELECTED  OB- 
JECTIVES WHICH  SEEMED  TO  BE  A RESENT  IN  SCIENCE  BOOKS  WRITTEN  FOR  LAY 
PEOPLE.  BY  USING  THE  COMMONALITIES  OF  THE  ABOVE  SHE  OEVELOPEO  A 
PROFESSIONALIZED  COURSE  IN  SCIENCE  FOR  USE  IN  TRAINING  ELEMENTARY 
TEACHERS.2 

IN  1931,  AS  MANY  NORMAL  SCHOOLS  WERE  MAKING  THE  CHANGE  FROM 
A TWO  TO  A FOUR-YEAR  CURRICULUM,  ULLRICH  SENT  QUESTIONNAIRES  TO 
SCHOOLS  WITH  TWO-,  THREE-,  OR  FOUR-YEAR  CURRICULA.  THE  PURPOSE  OF 
THE  STUDY  WAS  TO  DETERMINE  THE  TYPE  OF  SCIENCE  INSTRUCTION  DESIRABLE 
FOR  ELEMENTARY  TEACHERS.  NINETY-FIVE  ADMINISTRATORS  RESPONDED.3 

Forty-two  were  in  favor  of  courses  in  elementary  science,  twenty- 

eight  IN  FAVOR  OF  COURSES  SUCH  AS  BIOLOCY,  CHEMISTRY,  GEOLOGY, 
THIRTEEN  IN  FAVOR  OF  COURSES  OF  BOTH  TYPES,  ANO  TWELVE  WERE  EVASIVE.^ 

Ullrich  posed  the  situation  that  if  courses  were  required  in  sub- 
jects LIKE  BIOLOGY,  CHEMISTRY,  AND  PHYSICS  WOULD  THE  ADMINISTRATORS 
BE  IN  FAVOR  OF  A COURSE  IN  THE  TEACHING  OF  SCIENCE  IN  THE  GRADES? 

Forty-three  were  in  favor  of  such  a course,  twenty  were  not  in  favor, 

5 

AND  TWO  WERE  DOUBTFUL.  IN  GENERAL,  FORTY-TWO  OF  THE  ADMINISTRATORS 
WOULO  DIFFERENTIATE  IN  THE  COURSE  OFFERED  FOR  UPPER  ANO  LOWER  ELE- 
MENTARY GRADES,  WHILE  FORTY-ONE  WERE  OPPOSEO  TO  THIS  DIFFERENTIATION. 

^Florence  Grace  Billig,  "A  Technique  for  Developing  Content 
for  a Professional  Course  in  Science  for  Teachers  in  Elementary 
Schools,*  Science  Education.  XV,  2 (January,  1931),  82. 

2Ib io.«  02-90. 

3Fred  T.  Ullrich,  "Science  Instruction  in  Four-year  Curricu- 
lums  for  Prospective  Elementary  School  Teachers,"  Elementary  School 
Journal,  XXXI,  9 (May,  1931),  697-707.  

4Ibid. 

5Ibio. 
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Thirty-one  would  stress  the  same  materials  for  both  levels,  while 

TWENTY-ONE  WOULD  STRESS  BIOLOGICAL  MATERIALS  IN  UPPER  GRADES.*  EIGHT 
OF  THE  NINETY-FIVE  WOULD  REQUIRE  BIOLOGY  IN  THE  FOUR-YEAR  COURSE, 
SIXTY-ONE  GENERAL  SCIENCE,  FORTY-THREE  CHEMISTRY,  THIRTY-EIGHT  PHYSICS, 
AND  SO  ON,  IN  AOOITION  TO  THE  ELEMENTARY  SCIENCE  COURSE.2  THE  ADMIN- 
ISTRATORS VARIEO  IN  THEIR  RESPONSE  TO  THE  NUMBER  OF  HOURS  OF  SCIENCE 
APPROPRIATE  FOR  STUDENTS  IN  PREPARING  TO  TEACH  IN  ELEMENTARY  SCHOOL.3 

Floyd,  in  1937,  oeviseo  a test  composeo  of  facts  of  physical 

SCIENCE  TAKEN  FROM  A COURSE  OF  STUDY  COVERING  THE  FIRST  SIX  YEARS  IN 
ELEMENTARY  SCHOOL.  THE  HIGHEST  POSSIBLE  SCORE  WAS  THIRTY-SEVEN.* 

HE  ADMINISTERED  THIS  TEST  TO  STUOENTS  OF  JUNIOR  AND  SENIOR  COLLEGES. 

The  average  mean  for  the  senior  college  students  was  18.4  and  that 

OF  THE  JUNIOR  COLLEGE  STUDENTS  WAS  13.6.  AS  A RESULT  OF  THE  ABOVE 
HE  STATES, 

There  must  be  formulateo  and  emphasized  a general  physical 

SCIENCE  OFFERING  IN  THE  COLLEGE  WHICH  WILL  SUPPLY  THOSE  VALUE8 
WHICH  ARE  VITAL  TO  THE  SUCCESS  OF  THE  SCIENCE  WORLD  THAT  18 
’DEFINITELY  COMING  INTO  THE  ELEMENTARY  SCHOOLS.*5 

Along  similar  lines  Lynn  and  Lillian  Ralya  constructed  and 

ADMINISTERED  A TRUE-FALSE  TEST  CONSISTING  OF  SCIENCE  FACTS,  CONCEPTS, 
AND  SUPERSTITIONS  TO  130  STUOENTS  IN  TRAINING  TO  BECOME  ELEMENTARY 

* IB  ID. 

2ISI0. 

3lsio. 

*W.  W.  Floyo,  "Training  for  Teachers  of  Elementary  Science," 

The  Texas  Outlook.  XXI,  9 (September,  1937),  33-34. 

5 


Is  id.,  34. 
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TEACHERS*  ALL  HAD  SOME  COLLEGE  TRAINING  IN  SCIENCE  AND  ALL  HAD  A 

METHODS  COURSE  IN  SCIENCE.'  CONCERNING  THE  RESULTS;  THE  AUTHORS  NOTE: 

A SIGNIFICANT  PERCENTAGE  OF  THESE  PROSPECTIVE  TEACHERS  EXHIBITED 
IGNORANCE  OR  M I SCONCEPT ION  OF  MANY  SIMPLE  AMO  SASIC  FACTS  AND 
PRINCIPLES;  KNOWLEDGE  ANO  UNDERSTANDING  OF  WHICH  WOULD  BE  NECES- 
SARY FOR  ANY  AOEQUATE  PRESENTATION  OF  ELEMENTARY  SCIENCE  IN  THE 
CLASSROOM* 

AS  A RESULT  A SPECIAL  SCIENCE  COURSE  WITH  UBORATORY  WAS  RECOMMENDED 
TO  BE  GIVEN  IN  ASSOCIATION  WITH  THE  METHODS  COURSE.3 

In  ORDER  TO  DEVISE  A PROGRAM  FOR  THE  PREPARING  OF  TEACHERS 
IN  ELEMENTARY  SCIENCE,  GEMMILL  MAINTAINS  THAT  IF  THE  PROGRAM  OUT- 
LINED by  the  Thirty-First  Yearbook  is  "to  be  put  into  effect;  it 

WOULD  SEEM  THAT  TEACHER-TRAINING  INSTITUTIONS,  IN  TURN,  NEEO  TO  MAKE 
REVISION  IN  THEIR  SCIENCE  PROGRAMS."^  IN  ORDER  TO  OBTAIN  A PICTURE 
OF  PRACTICES,  SHE  STUDIED  THE  ELEMENTARY  SCIENCE  REQUIREMENTS  IN 
"SIXTEEN  REPRESENTATIVE  INSTITUTIONS  IN  TEN  STATES  IN  VARIOUS  PARTS 
OF  THE  COUNTRY."5  WITH  THIS  COMPLETED,  EACH  OF  THE  INSTITUTIONS 
WAS  ASKED  TO  SEND  RECORDS  CONCERNING  THE  TYPE  OF  SCIENCE  TAKEN  BY 
FIFTY  OF  THEIR  STUDENTS  OURING  THE  LAST  FIVE  YEARS.6  RECORDS  WERE 

1Lynn  L.  Ralya  and  Lillian  L.  Ralya,  "Some  Misconceptions  in 

SCIENCE  HELO  BY  PROSPECTIVE  ELEMENTARY  TEACHERS,"  SCIENCE  EDUCATION. 
XXII,  5 {October,  1938),  244-251. 

2 

Ibid..  250. 

3Ibio. 

4anna  M.  Gemmill,  Contributions  to  Education.  No.  715:  An 

Experimental  Study  at  New  York  State  Teachers  College  at  Buffalo  to 
Determine  a Science  Program  for  the  Education  of  Elementary  Class- 
room Teachers  (Teachers  College.  Columbia  Uni  vers  ityp  19.T71,  ».  s. 

5Ibid..  p.  4. 

6|b id.,  p.  11. 
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RECEIVE!)  ON  398  STUDENTS  FROM  NINE  INSTITUTIONS.  THESE  RECORDS 
REVEALED  THAT  THE  MAJORITY  OF  THE  STUDENTS  HAD  TAKEN  COURSES  IN  BIOL~ 

OCY  AND  NATURE  STUOY,  WHEREAS  VERY  FEW  HAD  COURSES  IN  RHYS  ICS  AND 

1 

CHEMISTRY.  ELEVEN  OF  THE  CROUR  HAD  NO  SCIENCE  ANO  202  HAD  ONLY  ONE 
COURSE  IN  SCIENCE.1 2 3  OF  THESE  202,  102  HAD  NATURE  STUOY  ANO  66 
3I0L0SY,  NINE  HAD  CHEMISTRY  ANO  NOT  ONE  STUDENT  HAO  TAKEN  A COURSE 

3 

IN  rhysics!  Of  science  sequences  taken,  "83.73  rer  cent"4 5 6 7  were  of 

A BIOLOGICAL  NATURE.  IN  CONSTRUCTING  THE  RROROSEO  ORIENTATION  COURSE, 
GEMMILL  STATES: 

It  seemed  best  to  make  a selection  of  generalizations  from 

SEVERAL  SOURCES.  THE  FIRST  SOURCE  WAS  OR.  CRAI6»S  STUDY,  THE 
SECONO  WAS  AN  UNPUBLISHED  SERIES  OF  GENERALIZATIONS  DEVELOPED 
BY  GRAOUATE  STUDENTS  IN  THE  CLASSES  OF  PROFESSOR  S.  R.  POWERS 

at  Teachers  College,  Columbia  University,  and  the  third  source 

WAS  THE  LIST  OF  GENERALIZATIONS  IN  PART  I OF  THE  THIRTY-FIRST 

Yearbook  of  the  National  Society  for  the  Study  of  EducatiomT" 

0MCE  THE  GENERALIZATIONS  HAO  BEEN  SELECTED,  THEY  WERE  BROKEN 
DOWN  INTO  TEACHING  MATERIAL  BY  THE  METHOD  USED  BY  Dr.  BlLLIG 
IN  HER  STUDY.  THE  MATERIAL  WAS  THEN  READY  FOR  TRIAL  IN  THE 
CLASSROOM.9 

AT  THE  END  OF  THE  EXPERIMENTAL  PROGRAMS  THE  CONCLUSION  THAT 
"TWO  YEARS  OF  GENERALIZED  SCIENCE,  ONE  YEAR  BIOLOGICAL  AND  THE 
SECONO  PHYSICAL,  SEEMEO  TO  FIT  THE  NEE08  OF  THE  ELEMENTARY  TEACHERS."^ 
SHE  FURTHER  STATES  THAT  THESE  TWO  YEARS  OF  SCIENCE  PREPARATION  SHOULO 
BE  FOLLOWED  BY  A SEMESTER *S  COURSE  IN  SCIENCE  METHODS.^ 

1>bid..  P.  14. 

2»BID..  P.  15. 

3Ibio..  P.  16. 

4Ib id. , p . 21 . 

5»ato..  p.  41. 

6Ibid..  p.  50. 

7Ibio..  p.  51. 
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IN  STUDYING  REQUIREMENTS  FOR  THE  TRAINING  OF  TEACHERS  IN 

science  in  Kentucky,  Ambrose  cohpareo  the  state  requirements  of  14 

SEMESTER  HOURS  WITH  THE  28  HOURS  RECOMMENDED  BY  THE  THIRTY-FIRST 

Yearbook.  With  concern,  Ambrose  states  that  “the  science  require- 
ments FOR  ELEMENTARY  TEACHERS  SHOULD  BE  EXTENDEO."1  HE  RECOMMENDS  A 
GENERAL  SCIENCE  COURSE  AND  A PROFESSIONAL  METHODS  COURSE.^ 

A STUDY  OF  Ohio  ELEMENTARY  TEACHERS  indicates  that  the  aver- 
age NUMBER  OF  CREDITS  IN  SCIENCE  TAKEN  BY  TEACHERS  WAS  8.328 
3 

SEMESTER  HOURS.  As  A RESULT  OF  THIS  STUDY  OAV I S RECOMMENDS  WIDE 
SUBJECT-MATTER  EXPERIENCE  WITH  SOME  DEGREE  OF  SPECIALIZATION  IN 
ONE  FIELD  OF  SCIENCE  IN  ADDITION  TO  A COURSE  IN  METHODS.^ 

A STUOY  MADE  OF  FOURTEEN  MIDWEST  TEACHERS  COLLEGES  AND  SIX 

Minnesota  teachers  colleges  to  determine  the  preparation  of  teachers 

CONCLUDED  THAT  NONE  OF  THE  INCLUDED  COLLEGES  WERE  MEETING  THE  RE- 
QUIREMENTS thought  necessary  by  authorities.5  Perhaps  the  reason 

FOR  THE  SCIENCE  REQUIREMENTS  BEING  SO  LOW  IS  THE  CROWDED  ELEMENTARY 
CURRICULUM.  Ford,  the  AUTHOR  of  this  research,  sees  that  one  way 
TO  OVERCOME  THIS  LACK  OF  PREPARATION  IS  FOR  THE  SCIENCE  EDUCATORS 
TO  HAVE  A GREATER  VOICE  IN  THE  CONSTRUCTION  OF  THE  CURRICULUM.6 

Luther  M.  Ambrose,  "The  Training  of  Teachers  of  Science  in 

?o-I\CKV,B  -ScH00t  Science  and  Mathematics.  XXXV HI,  328  (February, 
1938),  132. 

p 

Ibid. 

^Warren  M.  Oavis,  "Preparation  of  Ohio  Elementary  Teachers  in 
the  Field  of  Science,”  School  Science  and  Mathematics.  XL.  347 
(March,  1940),  238-243.  

^tB  ID. 

'^Leonard  A.  Ford,  "Science  Requirements  in  Midwest  Teachers 
Colleges,"  Science  Education.  XXIV,  5 (October,  1940),  272-275. 
6Jbid.,  275. 
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From  a study  of  courses  of  study  ano  workbooks  in  science  to 

DETERMINE  CURRENT  PRACTICES  ANO  FROM  ANALYSIS  OF  THE  31  TEXAS  SENIOR 
COLLEGES,  (ADELINE  RUOV  RECOMMENDS  THAT  COLLEGES  REQUIRE  SIX  SEMESTER 
HOURS  OF  BIOLOGICAL  SCIENCE,  SIX  SEMESTER  HOURS  OF  PHYSICAL  SCIENCE, 
AN  INTRODUCTORY  COURSE  IN  ONE  OF  SPECIAL  FIELOS,  AND  FINALLY  A ONE- 
SEMESTER  HOUR  COURSE  IN  METHODS  FOR  THE  PREPARATION  OF  ELEMENTARY 
TEACHERS.1 * 


In  1941  Oregon  starteo  an  elementary  science  program. 

QUAINTANCE»8  STUDY  DEALS  WITH  1,500  QUESTIONNAIRES  WHICH  WERE  SENT 

to  Oregon  teachers  in  an  effort  to  determine  the  status  of  science  a 

2 

YEAR  LATER,  FOLLOWING  THE  INAUGURATION  OF  THE  PROGRAM.  THE  TEACHERS 
RATEO  LACK  OF  EQUIPMENT  AS  THE  CHIEF  PROBLEM  AND  LACK  OF  PREPARATION 
SECOND.  The  TEACHERS  LIKED  BEST  THE  UNITS  ON  LIVING  THINGS  AND  THE 
EARTH.  The  AUTHORS  BELIEVE  THIS  IS  OUE  IN  PART  TO  THE  TRAINING  IN 
NATURE  STUOY  ANO  AGRICULTURE  WHICH  WERE  AT  ONE  TIME  REQUIRED.3 

Baker  states  that  in  recent  years  it  has  secome  a problem 

FOR  TEACHER  INSTITUTIONS  TO  DEVELOP  A SCIENCE  COURSE  WHICH  DEALS  WITH 
MANY  DIFFERENT  ASPECTS  OF  THE  FIELD.  IN  ATTEMPTING  TO  DETERMINE  THE 
PRACTICES  IN  SUCH  A COURSE,  QUESTIONNAIRES  WERE  SENT  TO  TEXAS  COLLEGES 
AND  TO  17  COLLEGES  OUT  OF  THE  STATE.  FROM  THIS  STUOY  BAKER  SAYS 


Vi  Adeline  Rudy,  "Science  Education  for  Elementary  Teachers 
exas  Teacher  Training  Institutions,"  Science  Education.  XXV.  5 
(October,  1941),  267-273.  — ' 


IN 


Vharles  W.  Quaintance,  "Oregon  Surveys  Its  Teaching  of 
1944^* T265-268°01*  Sc,e,,ce*"  Science  Education.  XXVI 1 1,  5 (December, 

3Ibio. 


26 


THERE  SHOULD  BE  A PROFESSIONALIZED  SCIENCE  COURSE*  8 SEMESTER  HOURS 
LONG,  DESIGNED  FOR  THE  CONSUMER  RATHER  THAN  THE  SPECIALIST.1 

Burgess*  reporting  for  a committee  composed  of  select  per- 
sonnel from  the  Cleveland  area*  states  that  the  committee  sent  ques- 
tionnaires to  the  elementary  teachers  of  the  area  to  determine  if  an 

IN-SERVICE  PROGRAM  COULD  BE  STARTED.  IT  WAS  DETERMINED  THERE  WAS  A 
DEFINITE  NEEO  FOR  COURSES  IN  SCIENCE  AND  THAT  MOST  TEACHERS  OES I RED 
COURSES  DEALING  WITH  ELEMENTARY  SCIENCE  UNITS,  WHILE  A DEMAND  FOR 
COURSES  IN  BIOLOGY  AND  PHYSICS  WERE  LEAST  DESIRED.  THE  GENERAL  CON- 
CLUSION OF  THIS  RESEARCH  WAS  THAT  IF  THE  IN-SERVICE  TEACHERS  NEEDED 
THESE  EXPERIENCES*  SO  DO  PRE-SERVICE  PERSONS. ^ 

In  pointing  UP  THE  inadequate  PREPARATION  of  teachers, 

MAOOUX  VISITEO  114  ELEMENTARY  SCHOOLS  IN  CLEVELAND,  OHIO.  FROM 
THESE  VISITS  SHE  SENSEO  A FEELING  OF  INSECURITY  AMONG  TEACHERS  CON- 
CERNING SCIENCE.  TO  GET  A DEFINITE  PICTURE  OF  THE  SITUATION  SHE 
SENT  QUESTIONNAIRES  CONCERNING  COLLEGE  PREPARATION  TO  THE  UPPER 
ELEMENTARY  TEACHERS.  OF  145  TEACHERS,  THIRTY-TWO  HAD  NO  SCIENCE 
COURSES  IN  COLLEGE,  WHEREAS  3 HAD  BACHELORS  IN  SCIENCE.  THE  REMAIN- 
ING TEACHERS  HAD  FROM  ONE  TO  EIGHT  COURSES,  WITH  THE  GREATER  NUMBER 
ON  THE  LOWER  ENO  OF  THE  SCALE.3 

XA.  LeRoy  Baker,  "The  Development  of  Science  Content  Courses 
for  the  Training  of  Elementary  School  Teachers, " Science  Education. 
XXV,  2 {February,  1941),  97-99.  

2 anna  E.  Burgess,  "Suggested  Preparation  for  Teachers  of 
Elementary  Science,"  Science  Education.  XXXI,  2 (March,  1947) 

61—68. 

3Grace  Maddux,  "Helping  the  Elementary  Science  Teachers,” 
School  Science  and  Mathematics.  XL IX,  432  (October,  1949),  534-537. 
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In  surveying  certification  requirements  in  science  for  ele- 
mentary SCHOOL  TEACHERS,  MALLINSON  REFORTS  THAT  »IN  32  STATES  IT  IS 
POSSIBLE  FOR  A TEACHER  TO  BE  CERTIFIED  TO  TEACH  IN  THE  ELEMENTARY 
GRADES  WITHOUT  HAVING  ANY  COURSES  IN  SCIENCE."1  Of  THOSE  FEW  STATES 
REQUIRING  SCIENCE,  THE  "NUMBER  OF  SEMESTER  HOURS  RANGE  FROM  3-12."2 
In  43  OF  48  STATES  IT  IS  FOSS  ISLE  TO  ACT  AS  A SCIENCE  SFECIALI8T 
UNDER  CERTIFICATION  AS  A GENERAL  SUFERVISOR  WITHOUT  SPECIFIC  TRAIN- 
ING IN  SCIENCE.3  This  work  by  Mallinson  advocates  more  and  better 
PREPARATION  OF  TEACHERS  IN  SCIENCE. 

Lammers,  upon  interviewing  one-hundreo  elementary  school 


TEACHERS,  CAME  TO  THE  FOLLOWING  CONCLUSIONS! 

****“*■’  0F  ™E  *"■«*'**-  or  THE  MOSLEM...*  UM  OF  HEED 
“T  "“"«»»  IOESTIFIEO  TO  SE  CONSTANTLY  HELO  IN  H'SO 

IN  ALL  RECOMMENDATIONS  MAOE  FOR  PRE-SERVICE  AND  IN-SERVICE 

tlTl'oT'.V  TEACHER8‘  ™ESE  NEE0S  ARE  ""  «^lS?  L 

« ISSICHTj  THE  NEED  FOR  SKILL*  THE  NEED  FOR  A 

Z interesting  non-technical.  FACTUAL  INFORMATION*  THE 

TO^SC^ENCE 0F  EM0T,0WAL  TEN8,0,,  CONFLICTS  BELA- 


Although  Curtis*  work  was  primarily  with  in-service  improve- 
ment IN  ELEMENTARY  EDUCATION,  HE  ASKED  TEACHERS  ABOUT  THE  STRENGTHEN- 
ING OF  THE  PRE-SERVICE  PROGRAM  FOR  ELEMENTARY  TEACHERS  IN  SCIENCE. 


TION  nr  Tr!?!GE  G*E,?EN  HINSON,  "STATE  REQUIREMENTS  FOR  CERTIFICA- 

i to.m2j“K)r*»!r"T“v  ED"c,T|.|a’  xxx|"> 

2Ibip. 

3lB IQ. 

seunn.  TtI^ERESAnd*  Lammer8»  ”0we  Hundred  Interviews  with  Elementary 
chool  Teachers  Concerning  Science  Education."  Scienter  Fmir »n n. 
XXXIII,  4 (October,  1949),  295.  * Scj,.g.NCE  Education, 
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Or  THOSE  PARTICIPATING  IN  THE  STUDY,  519  STATED  A NEED  FOR  STRENGTHEN- 
ING THE  PREPARATION  IN  SCIENCE  FOR  PROSPECTIVE  ELEMENTARY  TEACHERS.1 

Research  prompteo  by  Mallinson's  report  of  state  requirements 
was  done  by  Snyder  on  college  degree  requirements  for  teachers  in 

ELEMENTARY  SCIENCE.  THE  STUDY  COVERED  60  COLLEGES,  L0CATE0  IN  34- 
STATES.  Below  are  given  the  findings  of  this  stuoyi 

1.  The  average  amount  of  science  required  for  the  4 year 

ELEMENTARY  CURRICULUM  IS  13.6  Q.  H. 

2.  One  or  two  of  the  60  colleges  do  not  require  a science 

IN  ANY  FORM. 

3.  43  COLLEGES  REQUIRE  THAT  THE  SCIENCE  BE  GENERAL  BIO- 
LOGICAL AND  PHYSICAL  SCIENCE  "SURVEY”  COURSES. 

4.  3 COLLEGES  INCLUDE  A COURSE  IN  METHODS  OF  TEACHING 
SCIENCE  IN  THE  ELEMENTARY  SCHOOL  AS  PART  OF  THE  SCIENCE 
REQUIREMENT. 

This  study  indicates  that  colleges  have  taken  the  initiative 

IN  SETTING  REQUIREMENTS.  AS  A RESULT  OF  HIS  SURVEY,  SNYDER  RECOM- 
MENDS FOR  PROSPECTIVE  ELEMENTARY  TEACHERS*  "30  Q.  H.  OF  SCIENCE 
OIVIDEO  BETWEEN  GENERAL  BIOLOGICAL  AND  PHYSICAL  SCIENCE  AND  SCIENCE 
TRAINING  METH008."3 

The  purpose  of  a study  conducted  by  McCollum  was  to  consider 

RELATIONSHIPS  IN  PREVIOUS  WORK  IN  SCIENCE  TO  SUCCESS  IN  A PHYSICAL 
SCIENCE  COURSE  TAUGHT  8V  HIM.  THERE  WAS  A POSITIVE  RELATIONSHIP 
BETWEEN  HIGH  SCHOOL  WORK  TAKEN  ANO  GRADE  RECEIVED  IN  THE  PHYSICAL 
SCIENCE  COUR8ES,  YET  THE  RELATIONSHIP  WAS  OF  LITTLE  SIGNIFICANCE.^ 


lW.  C.  Curtis,  "The  Improvement  of  Instruction  in  Elementary 
Science,"  Science  Education.  XXXIV,  4 (October,  1950),  234-242. 

2 

Ernest  E.  Snyder,  "College  Degree  Requirements  for  Teachers 
of  Elementary  Science."  Science  Education,  xxxiv.  l (Fra»uA«»v. 
1950),  31.  * 

3Ibid. 

^Clifford  6.  McCollum,  "The  Performance  of  Prospective  Ele- 
mentary School  Teachers  in  a General  Physical  Science  Course,"  Jour- 
nal  op  Educational  Research.  XXXXV,  9 (May,  1952),  695-704. 


In  A SIMILAR  STUDY  RANDALL  SURVEYEO  314  STUDENTS  TO  DETERMINE 
THEIR  SCIENCE  BACKGROUND*  THESE  STUDENTS  WERE  CURRENTLY  ENROLLEO  IN 
A PHYSICAL  SCIENCE  COURSE  AND  THE  MAJORITY  WERE  MAJORING  IN  ELEMEN- 
TARY education*  Biology,  chemistry,  and  general  science  were  the 

COURSES  MOST  OFTEN  TAKEN  BY  THE  STUDENTS,  WHEREAS  RHYS  ICS  WAS  THE 
LEAST-TAKEN  SCIENCE.  RANOALL  BELIEVES  THIS  IS  EVIDENCE  THAT  A GOOD 
PHYSICAL  SCIENCE  COURSE  IS  NEEOEO  IN  ELEMENTARY  EDUCATION  CURRICULA.1 

The  next  group  of  literature  reviewed  presents  the  oesires 

AND  RECOMMENDATIONS  OF  VARIOUS  SCIENCE  EOUCATORS*  THIS  COMPILATION 
IS  PRESENTED  IN  ARGUMENT  FOR  THE  IMPROVEMENT  OF  THE  PREPARATION  OF 
TEACHER3  IN  ELEMENTARY  SCHOOL  SCIENCE. 

Palmer  believes  "that  most  of  the  content  of  science,  par- 
ticularly IN  THE  LOWER  GRADES  OF  THE  ELEMENTARY  SCHOOL  SHOULD  BE 
BASED  UPON  THE  IMMEDIATE  ENV I RONMENT."2  SCIENCE  EOUCATORS  WOULD 
AGREE  WITH  PALMER  THAT  "VICARIOUS  EXPERIENCE  SHOULD  TAKE  A SECOND- 
ARY PLACE  IN  THE  SCIENCE  TAUGHT  AT  THE  ELEMENTARY  SCHOOL  LEVEL  AND 
IN  THE  TRAINING  OF  TEACHERS."^  ACCORDING  TO  PALMER,  "INSTITUTIONS 
SHOULD  PROVIDE  RICH  COURSES  MORE  SUITABLE  TO  THE  NEEOS  OF  TRAINERS 
OF  ELEMENTARY  SCHOOL  SCIENCE  TEACHERS."4  HE  RECOMMENDS  THREE  HOURS 

^Rogers  E.  Ranoall,  "A  Basis  for  a Physical  Science  Course 
in  the  College  Level,"  Science  Education.  XXXV II,  3 (April,  1953), 
211-212. 

2 

E.  Lawrence  Palmer,  "The  Training  of  Elementary  School 
Teachers  in  Science,"  new  York  State  Education.  XX.  7 (April. 

1933),  541.  

3i 
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OF  NATURE  STUDY  OR  ELEMENTARY  SCICNCE,  THREE  HOURS  OF  AGRICULTURE  OR 
GARDENING  FOR  ELEMENTARY  SCHOOLS  AND  TWO  HOURS  OF  GENERAL  ECOLOGY, 

TO  INCLUOE  PHYSICS  ANO  BIOLOGICAL  SCIENCE,  IN  THE  PREPARATION  OF  THOSE 
PEOPLE  NOT  PLANNING  TO  SPECIALIZE  IN  SCIENCE  EDUCATION.  FOR  THOSE 
PLANNING  TO  SPECIALIZE  HE  RECOMMENOS  A MUCH  STRONGER  PROGRAM  INCLUDING 
A MAJOR  ANO  A MINOR.1 

IN  CHAPTER  TEN  OF  PART  I OF  THE  FORTY-SIXTH  YEARBOOK  OF  THE 

National  Society  for  the  Study  of  Education,  there  are  specific 

RECOMMENDATIONS  FOR  TEACHER  EOUCATION1 

There  should  be  three  six-semester-hour  courses  in  subject 

MATTER.  In  THE  THREE  SUBJECT-MATTER  COURSES,  THE  SUBJECT 
NATTER  WILL  BE  ORGANIZED  IN  LARGE  UNITS  WHICH  WILL  DEVELOP 
THE  MAJOR  GENERALIZATIONS  WITHIN  EACH  AREA  ANO  WHICH  WILL, 

TO  A LARGE  DEGREE,  CUT  ACROSS  ARTIFICIAL  SUBJECT-MATTER 
BARRIERS.  THE  CRITERIA  FOR  THE  SELECTION  OF  SUBJECT  MATTER 

will  be;  (1)  Does  the  subject  matter  contribute  to  the 

DEVELOPMENT  OF  A WELL-EDUCATED  INDIVIDUAL?  (2)  DOES  THE 
SUBJECT  MATTER  CONTRIBUTE  TO  THE  PREPARATION  OF  A WELL-E*U I PPEO 
ELEMENTARY  SCHOOL  TEACHER? 

Each  of  these  three  courses  shoulo,  as  stated  before,  provide 

FOR  LABORATORY  ANO  FIELD  WORK,  AND  EACH  SHOULO  BE  PROFES- 
SIONALIZED. The  content  usually  covered  in  courses  of  spe- 
cial METHODS  AND  PROBLEMS  OF  TEACHING  SHOULO  PREFERABLY  BE 
COMBINED  WITH  THESE  COURSES,  ALTHOUGH  IT  MAY  BE  OFFERED  AS 
A SEPARATE  COURSE. 

One  of  the  recommenoed  courses  should  be  concerned  with  the 

EARTH  SCIENCES.  THIS  WOULO  INCLUOE  MATERIALS  FROM  ASTRONOMY, 
GEOLOGY,  AND  METEOROLOGY. 

A SECOND  COURSE  WOULO  INCLUDE  THE  STUDY  OF  THE  PHYSICAL 
SCIENCE  INCORPORATING  MATERIAL  FROM  CHEMISTRY  AND  PHYSICS. 

Although  chemistry  is  of  importance  in  our  culture,  at  least 

HALF  OF  THE  MATERIALS  OF  THIS  COURSE  SHOULD  BE  DRAWN  FROM 
THE  FIELD  OF  PHYSICS. 


1E.  Lawrence  Palmer,  "What  Constitutes  a Desirable  Program  of 
Studies  in  Science  Education  for  Teachers  of  Science  in  the  Elementary 
School?"  Science  Education.  XV,  2 (January,  1931),  101-110. 
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A THIRD  SUBJECT-MATTER  COURSE  SHOULD  BE  BIOLOCI  CAL  SCIENCE.  As 
WITH  THE  OTHER  COURSES)  THIS  COURSE  SHOULD  BE  BUILT  AROUND  GENERAL 
PROBLEMS  WITHOUT  REFERENCE  TO  SUBJECT-MATTER  BOUNDARIES.1 

In  ADDITION  TO  THE  ABOVE)  A "SPEC I AL— METHODS  COURSE  IN  THE  TEACHING 

OF  ELEMENTARY  SCIENCE  IS  RECOMMENDED."2 

In  his  book  Science  in  the  Elementary  School.  Croxton  has 

THIS  TO  SAY  ABOUT  POORLY  TRAINED  ELEMENTARY  TEACHERS  IN  THE  FIELD  OF 
SCIENCE! 

One  of  the  HANDICAPS  in  making  science  effective  in  the  elementary 

SCHOOL  HAS  BEEN  THE  TEACHER'S  LACK  OF  TRAINING  IN  THIS  FIELD.  SO 
LONG  AS  THE  SUBJECT  WAS  REGARDED  AS  INCIDENTAL  IN  THE  ELEMENTARY 
PROGRAM,  THERE  WAS  LITTLE  ATTEMPT  TO  PREPARE  TEACHERS  IN  SCIENCE. 
HOW  THAT  IT  HAS  BECOME  A REGULARLY  SCHEDULED  SUBJECT  IN  SOME 
ELEMENTARY  SCHOOLS  AND  AN  IMPORTANT  PART  OF  THE  INTEGRATED  PRO- 
GRAM IN  OTHERS,  TEACHERS  AND  TEACHER-TRAINING  INSTITUTIONS  MUST 
MAKE  AS  DEFINITE  PREPARATION  IN  SCIENCE  AS  IN  ANY  OTHER  FIELD. ^ 

AMONG  TOPICS  MENTIONED  IN  THE  "PRELIMINARY  REPORT  OF  THE 

Committee  of  the  National  Association  for  Research  in  Science  Teach- 
ing on  the  Training  of  Science  Teachers"  was  the  recommendation 

FOR  "A  COMBINATION  OF  PROFESSIONALIZED  SCIENCE  COURSES  AND  SOME  WELL 
SELECTED  COURSES  IN  THE  SPECIAL  SCIENCES"* *  IN  THE  TRAINING  OF  ELE- 
MENTARY TEACHERS. 


"The  Improvement  of  Instruction  in  Science  in  the  Elementary 
School,"  Science  Education  in  American  Schools.  Forty-Sixth  Year- 
book of  the  National  Society  for  the  Study  of  Education,  Part  I 
(Chicago  » University  of  Chicago  Press,  1947),  p.  128. 

O' 

Ibid. 

3W.  C.  Croxton,  Science  in  the  Elementary  School  (New  Yorki 
McGraw-Hill  Co.,  1937),  p.  86.  “ 

*R.  K.  Watkins,  Chairman  of  the  Committee,  "Preliminary 
report  of  the  Committee  of  the  National  Association  for  Research  in 
Science  Teaching  on  the  Training  of  Science  Teachers,"  Science 
Education,  XXII,  6 (November,  1938),  284. 
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HEFFERNAN,  WRITING  in  1942,  SAID  THAT  "THE  GREATEST  PROBLEM 
IN  GIVING  SCIENCE  ITS  PROPER  PLACE  IN  THE  ELEMENTARY  SCHOOL  CURRICU- 
LUM LIES  IN  THE  LIMITED  TRAINING  OF  TEACHERS. SHE  STRESSES  THE 
IMPORTANCE  OF  TRAINING  AND  POINTS  OUT  WHY  TEACHERS  ARE  POORLY  TRAINED! 

Here  we  are  confronted  with  a vicious  circle.  School  adninist 

TRATORS  ARE  RELUCTANT  TO  EMPHASIZE  SCIENCE  IN  THE  ELEMENTARY 
SCHOOL  PROGRAM  BECAUSE  OF  THE  STATUS  OF  TEACHER  PREPARATION. 

They  are  uncertain  concerning  the  teacher*s  success  in  handling 
it.  Institutions  for  teacher  training  are  reluctant  to  provide 

SUFFICIENT  TRAINING  IN  SCIENCE  BECAUSE  THEY  DO  NOT  BELIEVE  IT 
OCCUPIES  AN  IMPORTANT  PLACE  IN  THE  ELEMENTARY  SCHOOL  PROGRAM  AS 
JUDGED  BY  PRINTED  COURSES  OF  STUDY. 

Miss  Heffernan  believes  the  way  out  of  this  cycle  is  to  pro- 
vide IN-SERVICE  PROGRAMS,  AND  THEN  TEACHER-TRAINING  INSTITUTIONS  WILL 

SEE  THE  IMPORTANCE  OF  SCIENCE  AND  BEGIN  TO  PREPARE  TEACHERS  IN 

3 

science.  Perhaps  this  is  one  way  out. 

The  preparation  of  elementary  teachers,  according  to  Blough, 

MUST  CONSIDER  VARIOUS  TYPES  OF  SCHOOLS  INTO  WHICH  TEACHERS  WILL  GO, 

BACKGROUNDS  OF  STUDENTS  PREPARING  TO  TEACH,  AND  THE  IMPORTANCE  OF 

4 

SCIENCE. 

IN  HER  ARTICLE  ’’CURRICULUM  PLANNING  FOR  THE  ELEMENTARY 

Schools  of  Pennsylvania,**5  Powers  has  the  following  to  say  about  the 

TRAINING  OF  TEACHERS  IN  ELEMENTARY  SCIENCE! 

xHelen  Heffernan,  "Science  in  the  Curriculum  of  the  Ele- 
mentary School,"  Science  Education.  XXVI,  5 (December,  1942),  166. 

2Jbid.,  166-167. 

3Ibio.,  168. 

^Helen  Dolman  Slough,  "Science  Education  for  Prospective 
Elementary  Teachers,"  Science  Education.  XXVI.  5 {December.  iqapI. 
186-190.  

5Leversia  L.  Powers, "Curriculum  Planning  for  the  Elementary 
Schools  of  Pennsylvan ia,"  Science  Education.  XXX H.  4 {October. 

1938),  238-242. 
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WE  are  paced  with  several  real  problems,  working  out  solutions 

TO  THESE  PROBLEMS  AND  MAKING  THOSE  SOLUTIONS  FUNCTIONAL  WILL  BE 
LONG-TERM  PROGRAMS  INVOLVING  THE  EFFORTS  OF  THE  TEACHING  FORCES 
OF  THE  PUBLIC  SCHOOLS  ANO  THE  SCHOOLS  OF  HIGHER  EDUCATION  IN 

Pennsylvania.  I refer  particularly  to  the  proper  alignment  of 

THE  COURSES  IN  ELEMENTARY  SCIENCE  OF  OUR  TEACHERS  COLLEGES 
AND  UNIVERSITIES  TO  OUR  NEEDS  FOR  TEACHERS  WHO  CAN  BOTH  TEACH 
SCIENCE  CONTENT  ANO  USE  THE  SCIENTIFIC  METHOD}  THE  NECESSITY 
OF  A PLANNED  OVER-ALL  ATTACK  ON  THE  RE-EDUCATION  OF  TEACHERS 
NOW  IN  SERVICE}  THE  REAL  NEED  OF  RE-EDUCATION  OF  BOARDS  OF  EDU- 
CATION ANO  THE. PUBLIC  TO  AN  ACCEPTANCE  OF  THESE  IOEAS}  AND  TO  A 
WILLINGNESS  ON  THE  PART  OF  BOARDS  TO  PROVIDE  FOR  TH IS. F I ELD* 
PARTICULARLY  IN  TERMS  OF  BUDGET. 

Blackwood,  in  reference  to  the  poor  quality  of  teaching  in 

THE  ELEMENTARY  SCHOOL,  SAYS  THAT  "ELEMENTARY  TEACHERS  HAVE  BEEN 
GIVEN  INAPPROPRIATE  SUBJECT  MATTER  IN  HIGH  SCHOOL  AND  COLLEGE."2 
ON  CORRECTING  THE  SITUATION  HE  SAYS,  "IN  THE  TRAINING  PROGRAM  FOR 
TEACHERS  PROVIDE  PROBLEMS  AND  EXPERIENCES  WHICH  CHALLENGE  THEM  IN 
THEIR  OWN  RIGHT."0 

In  answer  to  the  question,  "What  are  some  suggestions  for  an 

EFFECTIVE  PRE-SERVICE  TRAINING  FOR  ELEMENTARY  SCIENCE  TEACHERS*?"4 

Paul  Blackwood  reports  the  following  answer  arrived  at  during  a 
PANEL  DISCUSSION  AT  THE  NATIONAL  COUNCIL  ON  ELEMENTARY  SCIENCE  IN 
19491 

a.  Teachers  colleges  must  work  with  schools  in  the  com- 
munities WHERE  THEIR  TEACHERS  WILL  TEACH}  BY  HAVING 
MORE  CONTACT  WITH  THE  ELEMENTARY  SCHOOL  TEACHERS, 
COLLEGES  CAN  BECOME  MORE  SENSITIVE  TO  THE  NEEDS  OF  THE 
TEACHERS. 


1 Ibid. , 242. 

p 

Paul  E.  Blackwood,  "In-Service  ano  Pre-Service  Programs  for 
Improving  Science  Teaching  in  the  Elementary  Grades,"  Science  Edu- 
cation. XXIII,  4 (October,  1949),  282. 

3Ib id.,  283. 

4Ibid. 
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b.  Provide  opportunities  for  prospective  teachers  to  work 

WITH  SCIENCE  EXPERIENCES  IN  THEIR  PRACTICE  TEACHING. 

c.  Give  the  prospective  teachers  opportunities  to  use  ma- 
terials AND  STUDY  MATERIALS  WHICH  ARE  PART  OF  THE  CHIL- 
DREN^ WORLO. 

0.  Make  opportunities  for  prospective  teachers  to  ask 

QUESTIONS. 

e.  Give  prospective  teachers  experiences  in  finding  informa- 
tion THROUGH  ALL  OF  THE  SOURCES  BY  WHICH  THEY  WILL  GET 
INFORMATION  WHEN  THEY  WORK  WITH  CHILDREN. 

f.  Encourage  supervisors  of  practice  teachers  to  make  prac- 
tice TEACHING  ASSIGNMENTS  WITH  TEACHERS  WHO  ARE  OOING 

A GREAT  DEAL  WITH  ELEMENTARY  SCIENCE.1 

On  IMPROVING  INSTRUCTION  OF  elementary  teachers  in  science, 
Greenlee  suggests  that  the  logical  way  to  procede  is  toi 

1.  Decide  what  attitudes  and  information  we  want  our  chil- 
dren TO  HAVE. 

2.  Find  the  types  of  experiences  from  which  they  are  most 

LIKELY  TO  OEVELOP  THESE  CHARACTERISTICS. 

3.  Find  what  must  be  the  characteristics  in  terms  of  atti- 
tudes ANO  INFORMATION  OF  THE  CLASSROOM  TEACHERS  WHO 
WILL  PROVIDE  CHILDREN  WITH  THESE  EXPEDIENCES. 

4.  Ascertain  what  experiences  we  will  neeo  to  provide  so 

THAT  THE  TEACHERS  WILL  HAVE  THESE  CHARACTERISTICS. 

5.  Then  plan  our  program  so  as  to  give  the  prospective 

TEACHER  THE  INDICATED  EXPERIENCES. 

Gentry  states,  "The  recent  upsurge  of  interest  in  science  edu- 
cation in  California  elementary  schools  has  resulteo  in  a oemand  for 

MORE  ADEQUATE  TEACHER  EDUCATION."^  ACCORDING  TO  GENTRY,  IN-SERVICE 
TRAINING  IS  ONE  WAY  TO  ALLEVIATE  THE  PROBLEM.4 

Burnett  lists  several  reasons  for  poor  elementary  science  pro- 

GRAMS.  AMONG  THOSE  HE  LISTS  ARE  TEACHERS  WHO  ARE  INADEQUATELY 
1 Ibid. 

^Julian  Greenlee,  "Science  Experiences  for  Teachers  of  Ele- 
mentary School  Children,"  Science  Education.  XXXIV.  4 (October. 

1950),  215.  

^Adrian  N.  Gentry,  "Science  for  Every  Teacher,"  California 
Journal  of  Elementary  Education.  XXI,  2 (November,  1952),"39l 

4Ib to. , 28-39. 
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PREPARED  ANO  ARE  FEARFUL  OF  SCIENCE,  AND  COURSES  WHICH  WERE  TAKEN  IN 

SCIENCE  WERE  OESISNEO  FOR  PURPOSES  OTHER  THAN  THAT  OF  TRAINING  ELE- 

1 

MENTARY  TEACHERS.  He  SUGGESTS  THE  ADDITION  OF  TWO  YEARS  TO  THE 
REGULAR  FOUR— YEAR  CURR I CULUM,  OR  RAISE  SALARIES  TO  $5000  AND  THEN 
REQUIRE  PROPER  TRAINING  OR  REQUIRE  PROFESSIONALIZED  GENERAL  SCIENCE 
COURSES."’ 

In  conclusion,  Burnett  points  out  that  much  research  needs  to 

BE  CONDUCTED  CONCERNING  TEACHER  TRAINING.  THE  FOLLOWING  STATEMENT 
FROM  A PAPER  HE  GAVE  AT  THE  NATIONAL  SCIENCE  TEACHERS  CONFERENCE  AT 

the  University  of  Colorado  more  or  less  summarizes  the  consensus 
concerning  this  problem: 

I WOULD  LIKE  THIS  ASSOCIATION  TO  SPONSOR  A SERIES  OF  STUDIES 
DESIGNED  TO  DETERMINE  THE  MAIN  AND  THE  PROMISING  PATTERNS  OF 
TEACHER  TRAINING  IN  SCIENCE  IN  THE  UNITED  STATES  ANO  TO  ASSESS 
THE  EFFECTIVENESS  OF  THESE  SEVERAL  PATTERNS  IN  TERMS  OF  GOOO 
TEACHING  IN  THE  ELEMENTARY  SCHOOL.3 

It  appears  from  the  literature  that  SCIENCE  in  the  elemen- 
tary SCHOOL  SHOULD  ENCOURAGE  CHILDREN  TO  CARRY  ON  INVESTIGATIONS 
RELATEO  TO  PROBLEMATIC  SITUATIONS  ENCOUNTERED  BY  LIVING  IN  A 
HIGHLY  COMPLEX  CULTURE.  A WAY  TO  ENCOURAGE  CHILDREN  TO  CARRY  ON 
SUCH  INVESTIGATIONS  IS  TO  MAKE  PROVISIONS  FOR  COOPERATIVE  PLANNING 
WHEREIN  THEY  ARE  ABLE  TO  RELATE  SCIENCE  TO  THEIR  PROBLEMS.  FOR 
TEACHERS  TO  PROVIOE  THIS  KIND  OF  LEARNING  SITUATION,  IT  SEEMS  FROM 
THE  LITERATURE  THAT  THEY  SHOULD  HAVE  A KNOWLEDGE  OF  HOW  CHILDREN 

*R.  Will  8urnett,  "Reaoing  and  Plugging  In—Through  Ele- 
mentary Science,"  The  Science  Teacher,  XXI,  2 (March,  1954), 

97-99. 

o 

IB  ID. 

3^22^*  , 97 . 
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GROW  ANO  OEVELOP  AND  SHOULD  BE  BROADLY  TRAINEO  IN  THE  CONTENT  AREAS 
OF  SCIENCE*  IT  IS  ASSUMED  A GOOD  TEACHER  EDUCATION  PROGRAM  SHOULD 
INCLUDE  EXPERIENCES  IN  THE  KINDS  OF  THINGS  THEY  WILL  BE  EXPECTED  TO 
DO  WITH  THEIR  CHILDREN*  IT  IS  PROPOSED  THAT  THE  PRESENT  STUDY 
EVALUATE  THE  SCIENCE  TEACHING  OF  RECENT  GRADUATES  OF  ATLANTIC 
Christian  College  in  the  light  of  the  above  discussion. 

Summary 

1.  From  the  time  that  science  made  its  appearance  in  chil- 
dren’s literature  (about  1750)  to  the  present,  changes  in  procedures 

AND  PRACTICES  IN  ELEMENTARY  SCIENCE  EDUCATION  HAVE  OCCURRED. 

2.  From  about  1900  to  the  present,  these  changes  have 
OCCURRED  AT  A RAPID  PACE,  AS  EVIDENCED  BY  THE  APPEARANCE  OF  NATURE 
STUDY,  THE  ELEMENTARY  SCIENCE  PROGRAM  BUILT  AROUND  GENERALIZATIONS, 
ANO  THE  CURRENT  PROGRAM  WHICH  LOOKS  TO  MOOERN  EDUCATION  FOR  ITS 
PHILOSOPHY  OF  TEACHING. 

3.  Research  and  related  literature  reveal  the  following* 

(A)  There  is  a need  for  content  science  courses  designed  for  the 

PROSPECTIVE  ELEMENTARY  TEACHER.  (8)  PROSPECTIVE  ELEMENTARY  TEACHERS 
NEED  A PROFESSIONALIZED  COURSE  IN  THE  TEACHING  OF  SCIENCE.  (C)  COL- 
LEGE AND  STATE  REQUIREMENTS  IN  SCIENCE  FOR  ELEMENTARY  TEACHERS  SHOULD 
BE  INCREASED.  (D)  WITH  PROPOSED  INCREASED  TRAINING  IN  SCIENCE, 

THERE  IS  A CORRESPONDING  NEED  FOR  MORE  RESEARCH  CONCERNING  PREPARA- 
TION OF  TEACHERS  FOR  TEACHING  SCIENCE  AT  THE  ELEMENTARY  LEVEL. 


CHAPTER  III 


PROCEDURES  OF  THE  STUDY 

In  PL ANN INC  THIS  RESEARCH,  FORTY  TEACHERS  GRADUATING  FROM 

Atlantic  Christian  College  with  a major  in  elementary  education  were 
CHOSEN  TO  8E  INCLUDEO  IN  THE  STUDY*  In  ORDER  TO  DETERMINE  THE 
EFFECTIVENESS  OF  THESE  FORTY  TEACHERS  IN  THEIR  CLASSROOMS,  IT  WAS 
FELT  NECESSARY  TO  ESTABLISH  CRITERIA  FOR  AN  EFFECTIVE  PROGRAM  AND 
TO  WEIGH  THE  PERFORMANCES  OF  THE  TEACHERS  IN  RELATION  TO  THESE  CRI- 
TERIA* A CHECKLIST  OF  CHARACTERISTICS  OF  A DESIRABLE  ELEMENTARY 
SCHOOL  SCIENCE  PROGRAM  WAS  CONSTRUCTED,  AND  SUBMITTED  TO  A GROUP 
OF  TWENTY  EXPERTS  FOR  APPROVAL  OR  DISAPPROVAL,  ANO  WAS  THEN 
DIVIOED  INTO  THESE  INSTRUMENTS*  A QUESTIONNAIRE,  AN  INTERVIEW 
CHECKLIST,  ANO  AN  OBSERVATION  CHECKLIST*  In  ADDITION  TO  ADMINIS- 
TERING THESE  INSTRUMENTS  TO  THE  TEACHERS,  FIVE  INTERVIEW  QUESTIONS 
WERE  ASKED*  THE  THREE  INSTRUMENTS  WERE  USEO  TO  DETERMINE  THE 
PERFORMANCES  OF  THE  TEACHERS  IN  THE  CLASSROOMS,  ANO  THE  FIVE 
INTERVIEW  QUESTIONS  WERE  USEO  TO  DETERMINE  WHAT  EXPERIENCES  IN 
COLLEGE  OR  OTHERWISE  HAD  BEEN  HELPFUL,  AS  WELL  AS  TYPES  OF  EXPERI- 
ENCES WHICH  MIGHT  HAVE  BEEN  HELPFUL* 

In  order  for  the  data  COLLECTED  to  be  of  significance,  it  was 
NECESSARY  TO  REVIEW  THE  SCIENCE  PREPARATION  OF  THE  TEACHERS*  Th I S 
WAS  DONE  BY  CONSULTING  HIGH  SCHOOL  AND  COLLEGE  RECORDS  OF  THE  PAR- 
TICIPATING TEACHERS*  AS  AN  AID  IN  COMPARING  PREPARATION  WITH  PER- 
FORMANCE, THE  MATHEMATICAL  FORMULA  CHI-SQUARE  WAS  USED* 
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Use  of  College  Records 

Copies  of  records  of  all  elementary  majors  graduating  in 
1950,  1951,  1952,  1953,  and  the  first  semester  of  1954  were  obtained 
from  the  registrar’s  office*  From  these  records  were  obtained 
courses  taken  in  science  by  the  teachers  during  high  school  and 
college*  Courses  and  combinations  taken  in  high  school  and  col- 
lege WERE  SUMMARIZED  WITH  GRADE— POINT  AVERAGES  OF  COLLEGE  SCIENCE 
COURSES  AND  FOR  ENTIRE  COLLEGE  CAREERS*  THIS  SUMMARY  WAS  CONSTRUCTED 
FOR  USE  IN  COMPARING  THE  RELATIONSHIPS  BETWEEN  THE  PREPARATION  AND 
PERFORMANCE  OF  THE  TEACHERS*  PRESENTED  IN  THE  APPENDIX  ARE  PROTO- 
TYPES OF  THE  MAIN  SCIENCE  COURSES  PRESENTED  DURING  THE  PERIOD  COV- 
ERED IN  THIS  STUOY* 

Only  those  people  who  did  all  their  work  at  Atlantic  Chris- 
tian IN  THE  USUAL  SEQUENCE  WITHOUT  AN  INTERIM  OF  TEACHING  WERE 
USED  IN  THE  STUDY.  AFTER  ELIMINATING  THOSE  THAT  DID  NOT  MEET  THIS 
REQUIREMENT  AND  THOSE  THAT  WERE  NOT  TEACHING  IN  EASTERN  NORTH 

A 

Carolina,  there  were  forty  persons  to  be  included  in  the  study* 

In  oroer  to  locate  the  teachers  it  was  necessary  to  visit  in 
the  North  Carolina  State  Department  Office  of  Education  at 
Raleigh.1  From  this  survey  it  was  found  that  the  teachers  were 
LOCATED  IN  30  SCHOOLS  IN  19  COUNTIES* 


1THE  AUTHOR  IS  INOEBTED  TO  Dr.  JAMES  HlLLMAN  AND  HIS  STAFF 
FOR  PERMITTING  HIM  TO  USE  THE  STATE  FILES. 
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The  Construction  and  Use  of  the 
Specialists*  Checklist 

In  order  to  arrive  at  teacher  effectiveness  it  was  necessary 

* f > f 1 4 ' ' u 

TO  CONSTRUCT  a LIST  OF  CHARACTERISTICS  OF  a 8000  ELEMENTARY  SCHOOL 
SCIENCE  PR06RAM  SO  AS  TO  HAVE  SOMETHING  TO  USE  AS  A STANDARD  FOR 
MEASURING  PRACTICES.  A CHECKLIST  WAS  CONSTRUCTED  FROM  OBSERVATIONS, 
READINGS,  AND  OTHER  EXPERIENCES.  It  INCLUDED  SIX  CATEGORIES  OF  ITEMS, 
SHOWN  BELOW  WITH  THE  PHILOSOPHY  ON  WHICH  EACH  WAS  CONSTRUCTED! 

A.  Physical  Facilities!  The  classroom  should  be  a laboratory  where 

. MANY  TYPES  OF  INVESTIGATIONS  TAKE  PLACE, 

ANO  THE  ARRANGEMENT  OF  PHYSICAL  SURROUND- 
INGS HAVE  A PART  IN  PROVIDING  THI8  LABORA- 
TORY ATMOSPHERE.  CHILDREN  LEARN  SCIENCE 
BEST  IN  A LABORATORY-TYPE  CLASSROOM. 

B.  Relations  with  Children!  In  order  for  a teacher  to  provide  prop- 

er SCIENCE  EXPERIENCES  FOR  STUDENTS,  SHE 
MUST  UNDERSTAND  THE  DEVELOPMENTAL  LEVELS 
OF  HER  AGE  GROUP  ANO  MUST  UNDERSTAND  THE 
PROBLEMS  ASSOCIATED  WITH  EACH  LEVEL  OF 
MATURITY. 

C.  Type  of  Program!  an  orderly  and  continuous  proqram  fits 

- LOGICALLY  INTO  A CHILD'S  WAY  OF  WORKING. 

A PROGRAM  THAT  IS  AOAPTED  TO  CHILDREN *S 
REAOINESS,  BUILDING  UPON  PRESENT  INTER- 
ESTS, AND  EXTENDING  THEM,  DEVELOPS 
SCIENTIFIC  CONCEPTS  EFFECTIVELY. 

0.  Types  of  Experiences:  Children  learn  science  best  by  coming 

- INTO  CONTACT  WITH  SCIENCE  IN  MANY  DIF- 
FERENT WAYS. 

E.  Evaluation  of  Program!  By  using  many  different  methods  of 

-EVALUATION,  A TEACHER  CAN  BETTER  UNDER- 
STAND A CHILD’S  COMPLETE  GROWTH,  DEVELOP- 
MENT, AND  ACHIEVEMENT. 

F.  Understanding  of  Subject  Matter;  It  is  important  for  a teacher 

TO  KNOW  FACTS  AND  WAYS  OF  DISCOVERING 
FACTS. 

Using  the  philosophy  of  each  category,  61  items  were  con- 


structed AND  INCLUDED  IN  A CHECKLIST  OF  A DESIRABLE  SCIENCE  PROGRAM 
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IN  THE  ELEMENTARY  SCHOOL.  To  DETERMINE  IF  THESE  ITEMS  WERE  APPRO- 
PRIATE  FOR  USE  IN  JUDGING  THE  EFFECTIVENESS  OF  TEACHING,  THIS  CHECK- 
LIST WAS  SUBMITTED  TO  20  AUTHORITIES.  THESE  INCLUOEO  5 SCIENCE 
EDUCATION  SPECIALISTS,  5 HUMAN  GROWTH  AND  DEVELOPMENT  SPECIALISTS, 

5 ELEMENTARY  EDUCATION  SPECIALISTS,  AND  5 ELEMENTARY  CLASSROOM 
TEACHERS.  THE  ELEMENTARY  CLASSROOM  TEACHERS  CHOSEN  WERE  RECOMMENDED 
BECAUSE  OF  THEIR  OUTSTANDING  ELEMENTARY  SCIENCE  PROGRAMS. 

The  SPECIALISTS  WERE  ASKED  TO  RATE  EACH  ITEM  AS  TO  WHETHER 
THEY  THOUGHT  IT  WAS*  (1)  VERY  DESIRABLE,  THAT  IS,  ESSENTIAL  FOR  A 
HIGH  GRADE  OF  LEARNING,  (2)  DESIRABLE  THOUGH  NOT  ESSENTIAL,  OR  (3) 
OESIRABLE  UNDER  CERTAIN  CIRCUMSTANCES  BUT  ORDINARILY  OF  NO  LARGE 
CONSEQUENCE.  THE  RESEARCHER  CHOSE  TO  USE  IN  THE  REMAINDER  OF  THE 
STUDY  THOSE  ITEMS  WHICH  15  OF  THE  SPECIALISTS  AGREED  WERE  ESSENTIAL. 
Such  an  agreement  would  have  occurred  only  two  times  out  of  100  by 
CHANCE.  By  USING  THIS  METHOD,  18  OF  THE  61  ITEMS  WERE  ELIMINATED.1 

Construction  of  the  Observation  Checklist, 

Interview  Checklist,  and  Questionnaire 

In  order  to  compare  the  teachers*  programs  with  the  charac- 
teristics DEEMED  ESSENTIAL  BY  THE  SPECIALISTS,  THREE  INSTRUMENTS  WERE 
CONSTRUCTED  FROM  THE  ORIGINAL  CHECKLIST.  THESE  WERE  AS  FOLLOWS: 

AN  OBSERVATION  CHECKLIST,  AN  INTERVIEW  CHECKLIST,  AND  A QUESTIONNAIRE. 
TO  EXPEDITE  THE  STUDY,  ALL  ITEMS  WHICH  APPEARED  ON  THE  SPECIALISTS* 
CHECKLIST  OCCURRED  ON  ONE  OF  THE  THREE  INSTRUMENTS}  HOWEVER,  ONLY 


^■SEE  APPENDIX  FOR  A SAMPLE  OF  THE  SPECIALISTS*  CHECKLIST. 
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THOSE  ITEMS  WERE  TABULATED  WHICH  THE  SPECIALISTS  AGREED  WERE  ESSEN- 
TIAL* 

The  CATEGORIES  CONCERNING  FACILITIES,  RELATIONS  WITH  CHIL- 
DREN, AND  THE  UNDERSTANDING  OF  SUBJECT  MATTER  WERE  USED  IN  AN 
OBSERVATION  CHECKLIST,  FILLED  OUT  BY  THE  RESEARCHER  AS  A RESULT  OF 
OBSERVATIONS  MADE.  THESE  WERE  THE  ONLY  CATEGORIES  THAT  CONTAINED 
DESCRIPTIONS  OF  THE  CLASSROOM  WHICH  COULD  BE  SUCCESSFULLY  OBSERVED. 
The  ITEMS  IN  THE  CATEGORY  CONCERNING  TYPES  OF  EXPERIENCES  WERE  USEO 
AS  AN  INTERVIEW  CHECKLIST  FILLED  OUT  BY  THE  OBSERVER  FOLLOWING  A 
CONFERENCE  WITH  THE  TEACHER.  THE  TWO  CATEGORIES  INVOLVING  THE  TYPE 
OF  PROGRAM  AND  THE  EVALUATION  OF  IT  WERE  USED  AS  A QUEST  I ONN A I RE, 
ANSWERED  BY  THE  TEACHER  ANO  RETURNED  TO  THE  RESEARCHER.  TABLES  1, 

2,  AND  3 PRESENT  THE  ITEMS  ON  THE  OBSERVATION  CHECKLIST,  INTER- 
VIEW CHECKLIST,  AND  QUEST  I ONN A I RE  RESPECTIVELY.  IN  THE  APPENDIX 
THERE  ARE  COPIES  OF  THE  OBSERVATION  AND  INTERVIEW  CHECKLISTS  AND 
THE  QUESTIONNAIRE. 

Use  of  the  Observation  Checklist,  Interview  Checklist 
ano  Questions,  and  Questionnaire 

The  field  work  for  this  research  was  conducted  during  the 
SPRING  OF  1954.  AT  THE  BEGINNING,  THE  WRITER  MADE  PERSONAL  CONTACTS 
WITH  THE  PRINCIPALS  OF  THE  TEACHERS  TO  OBTAIN  PERMISSION  TO  VISIT 
IN  THE  SCHOOLS,  AND  AT  THIS  INITIAL  CONTACT  THE  TEACHERS  WERE  ASKED 
IF  THEY  WOULD  COOPERATE  IN  THE  STUDY  BY  ALLOWING  OBSERVATIONS  OF 
THEIR  SCIENCE  TEACHING,  ANO  BY  ANSWERING  INTERVIEW  QUESTIONS  ANO  A 
QUESTIONNAIRE  CONCERNING  THEIR  SCIENCE  PROGRAM.  ALL  40  TEACHERS  AND 
THEIR  PRINCIPALS  CONSENTED.  DURING  THIS  INITIAL  CONTACT  AN  APPOINT- 
MENT WAS  MADE  FOR  THE  RESEARCHER  TO  OBSERVE  IN  THE  CLASSROOMS  AT  A 
LATER  TIME.  AT  THE  CLOSE  OF  THE  FIRST  OBSERVATION,  AN  APPOINTMENT  WAS 
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TABLE  1 

ITEMS  ON  OBSERVATION  CHECKLIST 


Physical  facilities: 

1*  Whenever  reasonably  possible#  chairs  and  desks  are 

ARRANGED  SO  AS  TO  ENCOURAGE  A MAXIMUM  AMOUNT  OF 
COMMUNICATION. 

2.  Whenever  reasonably  possible#  furniture  is  arranged 

SO  AS  TO  PROVIDE  MAXIMUM  WORK  AREA  FOR  STUDENTS  CON- 
DUCTING EXPERIMENTS. 

3.  Whenever  reasonably  possible#  furniture  is  arrangeo  so 
AS  TO  provide  gooo  vision  of  EXPERIMENTS. 

4.  Whenever  reasonably  possible#  furniture  is  arranged 
so  as  to  make  the  best  use  of  light  in  the  classroom. 

5.  Storage  space  is  utilized  in  an  orderly  manner. 

6.  There  are  green  plants. 

7.  An  aquarium  is  maintained. 

8.  There  are  materials  from  the  child's  environment#  such 
AS  rocks#  minerals,  animals#  and  plants. 

9.  There  is  a bulletin  board  with  simple  articles  of 

SCIENTIFIC  INTEREST. 

10.  There  is  evioence  of  children's  science  work  in 

PROGRESS. 

Relations  with  children:  The  teacher— 

* 

1.  Respects  each  individual#  accepting  his  contributions. 

2.  Gives  personal  attention. 

3.  Encourages  participation  of  children  in  class 
activities. 

4.  Provides  a variety  of  opportunities  for  children's 

LEADERSHIP. 

5.  Helps  children  to  comprehend  democratic  ways  of  work- 
ing BY  PROVIDING  AN  ATMOSPHERE  OF  RESPONSIBILITY  AN0 
FREEDOM  IN  THE  CLASSROOM. 

6.  Adjusts  activities  to  varying  levels  and  needs  of 

CHILDREN  DUE  TO  DIFFERENCES  IN  MATURATION#  EXPERIENCE 
BACKGROUND#  SKILLS#  AND  ABILITIES. 

7.  Enjoys  working  with  chiloren— i.e.#  enthusiastic  and 

STIMULATING. 

Understanding  of  subject  matter:  The  teacher— 

1.  Emphasizes  the  facts  and  principles  involved  in  the 

SITUATION. 

2.  Is  OBJECTIVE  IN  THE  PRESENTATION  OF  THESE  FACTS. 

3.  IN  SITUATIONS  WHERE  FACTS  AND  PRINCIPLES  INVOLVED  IN  THE 
SITUATION  ARE  UNKNOWN#  SUCGEST8  TO  CHILDREN  THEY  FIND  OUT 
TOGETHER. 
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TABLE  2 

ITEMS  ON  INTERVIEW  CHECKLIST 


Types  of  experiences)  In  your  science  program  do  you— 

1.  Include  experiments 

a.  Opportunities  for  all  chi loren  to  participate  in  the 

EXPERIMENTS. 

s.  Experiments  not  dependent  upon  expensive  equipment. 

c.  Discussions  based  on  experiments. 

d.  Experiments  used  as  a method  of  answering  quESTtoNs. 

2.  Provide  experiences  with  multisensory  materials 

a.  Movies  and  filmstrips  used  in  connection  with  a par- 
ticular project. 

e.  Recordings  used  in  connection  with  a particular  project. 

c.  Models,  specimens,  and  charts  used  in  connection  with 
a particular  project. 

d.  Films  previewed  by  a representative  group  of  children. 

e.  Bulletin  boards  arrangeo  by  children. 

f.  Display  cases  and  tables  changed  FREquENTLY  by  children. 

g.  Discussions  held  in  connection  with  multisensory 

MATERIALS. 

3.  Provioe  experiences  with  reading  materials 

a.  Science  books  used  as  reference. 

b.  Science  books  of  different  topics  used  in  the  program. 

c.  Science  pamphlets  from  different  sources. 

d.  Newspaper  and  magazine  articles  of  scientific  interest 
in  the  program. 

e.  Reading  materials  of  different  levels. 

4.  Provide  experiences  with  community  resources 

a.  Opportunities  for  children  to  become  familiar  with 

THEIR  ENVIRONMENT  THROUGH  NATURE  WALKS. 

a.  Opportunities  for  children  to  extend  science  learnings 

THROUGH  CONTACTS  WITH  BUSINESS  ENTERPRISES. 

c.  Opportunities  for  resource  persons  interested  in 
science  to  talk  with  children. 

d.  Trips  taken  to  stimulate  interest  and  to  answer  par- 
ticular qUESTIONS. 
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TABLE  3 

ITEMS  ON  QUESTIONNAIRE  CHECKLIST 


Type  of  Program*  In  your  science  program  to  what  extent  do  you — 

1.  Encourage  student-teacher  planning? 

2.  Encourage  children  to  see  the  interrelationships  between 

THE  PHYSICAL  ANO  BIOLOGICAL  SCIENCES? 

3*  Provide  time  for  spontaneous  science,  that  is,  science 

BROUGHT  IN  BY  STUDENTS  AND  NOT  PLANNED? 

4*  PROVIDE  MANY  DIFFERENT  TYPES  OF  EXPERIENCES  IN  OROER  TO 
OEVELOP  SCIENTIFIC  ATT I TUOES  AND  CONCEPTS? 

5.  Provide  experiences  that  allow  for  variation  in  maturity 
LEVELS? 

6.  Encourage  use  of  materials  from  the  stuoent*s  natural 
environment? 

7.  Integrate  science  with  other  areas  of  study  when 
appropriate? 

8*  Encourage  exploration  of  many  different  sources  in 
obtaining  facts? 

9.  Encourage  investigation  in  solving  problems? 

10.  Help  children  arrive  at  tentative  scientific  con- 
clusions after  facts  are  gathered? 

11.  Help  children  analyze  data  to  see  how  it  is  related 
to  the  problem? 

12.  Encourage  students  to  relate  scientific  phenomena 

TO  EVERYDAY  LIVING? 

13.  Help  students  understand  large  scientific  principles? 

14.  Provide  daily  evaluation  periods  shared  by  students 

AND  TEACHER? 

Evaluation  of  Programs  In  evaluating  your  science  program  do  you— 

1.  Test  for  comprehension  of  facts  and  ideas? 

2.  Evaluate  multisensory  materials  in  view  of  topic  for 

WHICH  THEY  WERE  CHQ3EN? 

3.  Use  anecdotal  records? 

4.  Observe  children  to  see  if  there  is  any  observable 

CHANGE  IN  BEHAVIOR  AFTER  STUDYING  A PARTICULAR  TOPIC? 

5.  Use  STUDENT  CONFERENCES? 

6.  Use  parent  conferences? 

7.  Encourage  self-evaluation— pupil  diagnosis  of  his 

STRENGTHS  ANO  WEAKNESSES? 
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MAOC  FOR  A SECOND  09SERMTI0H,  TABLE  4 PRESENTS  A SUMMARY  OR  03SER— 

VAT  KMI  HOURS  ARO  SR ABE— LEVELS  OBSERVED*  THE  AVERAQE  AMOUNT  OF  TIME 
EACH  TEACHER  WAS  OBSERVER  WAS  THREE  HOURS  ARO  ORE  MINUTE,  THE  MIR  I— 

WH  BE IRO  ONE  ARO  ONE-FOURTH  HOURS  AND  THE  MAXIMUM  SEIMS  FIVE  ARO 
ORE-FOURTH  HOURS*  THE  AMCOR T OF  TIME  VARIED  FROM  TEACHER  TO  TEACHER 
DUE  TO  ILLNESS  OF  TEACHERS,  SCHEDUL INC,  TYRE  OF  ACTIVITIES  OTHER  THAR 
SCIENCE,  ARO  B1 STANCES  BETWEEN  CERTAIN  SCHOOLS* 

During  each  observation  the  researcher  tried  to  sc  as  in- 
conspicuous AS  POSSIBLE  IN  THE  CLASSROOM  ARO  CLOSELY  OBSERVED  THE 
PHYSICAL  FACILITIES,  ACTIONS  OF  THE  TEACHER  ABO  STUDENTS,  THE  TYPE 
OF  SCIENCE  SC INS  T AUGHT,  AND  THE  GENERAL  CLASSROOM  ATMOSPHERE*  THE 
OBSERVATION  CHECKLIST  WAS  COMPLETED  IMMEDIATELY  AFTER  THE  OBSERVER 
LEFT  THE  CLASSROOM,  ARO  GENERAL  NOTES  WERE  MADE  SO  THAT  THE  OBSERVA- 
TION PERIOD  COULO  DC  DESCRIBES  IN  NARRATIVE  FORM  AT  A LATER  TIME— 
USUALLY  THE  SAME  DAY*  AT  THE  END  OF  THE  FIELD  STUDY  THE  RESEARCHER 
HAO  TWO  COMPLETED  OBSERVATION  CHECKLISTS  AND  TWO  NARRATIVE  DESCRIP- 
TION* OF  EACH  CLASSROOM  SITUATION*  FOR  CONVENIENCE,  A THIRD  OBSER- 
VATION CHECKLIST  WAS  COMPLETED  BY  THE  RESEARCHER  FROM  A STUDY  OF 
THE  FIRST  TWO,  IN  ORDER  TO  DBTAIR  A CONSENSUS  OF  THE  TWO  OBSERVA- 
TIONS THAT  PROVIDED  THE  RESULTS  PRESENTED  IN  THIS  RESEARCH* 

US  IRC  THE  OBSERVATION  CHECKLIST  THE  RESEARCHER  RATED  THE 
TEACHERS  AS  FOLLOWS!  (1)  THE  TEACHER  DOES  THIS  UNUSUALLY  WELL,  <2) 

THE  TEACHER  ODES  THIS  MODERATELY  WELL,  (3)  THE  TEACHER  FAILS  TO  DO 
THIS,  OR  (4)  THE  SITUATION  IS  BEYOND  THE  CONTROL  OF  THE  TEACHER j THAT 
18,  THE  FURNITURE  IS  STATIONARY  OR  THERE  WAS  NO  OPPORTUNITY  TO  OBSERVE 
THIS  CHARACTERISTIC*  8T  COMBINING  THE  FIRST  TWO  RATINGS  TWO  CATEGORIES 
WERE  USED!  A TEACHER  IS  MEETING  OR  IS  FAILING  TO  MEET  A CRITERION* 

If  THE  SITUATION  WAS  BEYOND  THE  CONTROL  OF  THE  TEACHER  OR  IF  THERE  WAS 
ND  OPPORTUNITY  TO  OBSERVE  A CHARACTERISTIC,  THE  TEACHER  WAS  NOT  COUNTED 
IN  ORGANIZING  THE  DATA  OF  TEACHERS  MEETING  A CRITERION*  OF  THE  OB- 
SERVATIONS CRITERIA,  ITEM  SIX  OF  THE  CATEGORY  ’‘RELATIONS  WITH  CHILDREN” 
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table  4 


SUMMARY  OF  OBSERVATION-HOURS  AND 
GRADE-LEVELS  OBSERVED 


Teacher 

Grade 

Taught 

A 

Hours  Observed, 
First  Observation 

Hours  Observed, 
Second  Observation 

50a 

6 

2 l/4 

1 

50b 

1 

1 3/4 

1 1/2 

51a 

2&3 

1 1/2 

1 

51a 

1 

1 

1 

51c 

2 

1 1/4 

2 1/2 

51o 

7 

1 1/4 

1 

51e 

5 

1 

1 

51f 

5 

1 1/2 

51g 

5 

1 3/4 

1 

51m 

4 

1 1/4 

1 

51 1 

1 

2 1/2 

1 1/2 

51j 

7 

2 1/2 

3/4 

51k 

6 

2 

2 3/4 

52a 

6 

2 1/4 

2 1/2 

52b 

4 

1 1/2 

1 1/2 

52c 

5&6 

1 1/2 

1 1/4 

52o 

2 

1 1/2 

1 3/4 

52E 

1 . 

1 1/2 

1 1/2 

52f 

5 

1 

1 

52c 

3&4 

1 

1 1/4 

52m 

5&6 

1 1/4 

52 1 

4 

3/4 

1 

52j 

5 

1 

1 

52k 

4 

1 1/2 

1 1/4 

52l 

5 

1 

1 

52m 

4 

2 

3 

52n 

4&5 

2 1/4 

1 1/4 

520 

6 

1 1/2 

3 3/4 

53a 

1 

1 1/2 

1 3/4 

53b 

2 

1 1/2 

1 

53C 

1&2 

2 

1 1/2 

530 

5&6 

3 1/2 

1 1/4 

53e 

5 

1 3/4 

1 

53f 

1 

2 1/2 

1 3/4 

53c 

1 

3 

2 

53H 

7 

1 

1 

53 1 

3 

2 

1 1/4 

53J 

2 

1 

1 

54a 

1 

1 1/4 

1 

»/*rw 

5 

1 1/4 

2 

Totals 

63  3/4 

57 
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AND  ITEM  THREE  OF  THE  CATEGORY  "UNDERSTANDING  OF  SUBJECT  MATTER"  WERE 
ELIMINATED  BECAUSE  IN  THE  MAJORITY  OF  INSTANCES  THERE  WAS  NO  OPPOR- 
TUNITY TO  OBSERVE  THIS  CHARACTERISTIC. 

AT  THE  ENO  OF  THE  SECONO  OBSERVATION,  EACH  TEACHER  WAS  INTER- 
VIEWED LATER  IN  THE  DAY  OR  ON  A SUBSEQUENT  DAY.  WHEN  USING  THE  INTER- 
VIEW CHECKLIST,  THE  TEACHERS  COULD  RESPOND*  (1)  USUALLY,  (2)  SOME- 
TIMES, (3)  RARELY,  OR  (4)  THERE  IS  NO  OPPORTUNITY,  OR  THE  MATERIALS 
OR  EQUIPMENT  ARE  NOT  AVAILABLE.  In  THIS  STUDY  THE  TEACHERS*  RE- 
SPONSES OF  "USUALLY"  AND  "SOMETIMES"  HAVE  BEEN  INTERPRETED  TO  MEAN 
THAT  THE  TEACHERS  ARE  MEETING  A PARTICULAR  CRITERION,  AND  THE 
RESPONSES,  "RARELY"  OR  "THERE  IS  NO  OPPORTUNITY,  OR  THE  MATERIALS 
OR  EQUIPMENT  ARE  NOT  AVAILABLE,"  HAVE  BEEN  INTERPRETED  TO  MEAN  THAT 
THE  TEACHERS  ARE  NOT  MEETING  A PARTICULAR  CRITERION.  THE  PERCENTAGES 
OF  TEACHERS  MEETING  A CRITERION  WERE  CALCULATED  BY  USING  THIS  TWO- 
POINT  SCALE.  The  INTERVIEW  CHECKLIST  was  ADMINISTERED  at  THE  ENO 
OF  THE  SECONO  OBSERVATION  OR  AT  A LATER  TIME  AND  IN  ADOtTiON,  THE 
FOLLOWING  FIVE  QUESTIONS  WERE  ASKEO* 

1.  WHAT  DID  YOU  HAVE  IN  YOUR  COLLEGE  TRAINING  WHICH  HAS  HELPEO  YOU 
IN  CARRYING  ON  YOUR  SCIENCE  PROGRAM? 

2.  WHAT  TYPE  OF  EXPERIENCES  DO  YOU  THINK  WOULD  HAVE  HELPED  YOU  IN 
CARRYING  ON  YOUR  SCIENCE  PROGRAM  THAT  YOU  DID  NOT  HAVE  OR  WISH  YOU 
COULD  HAVE  HAD  MORE  OF  IN  YOUR  COLLEGE  TRAINING? 

3.  Have  you  hao  any  in-service  experiences  which  have  helpeo  you 

IN  YOUR  SCIENCE  PROGRAM? 

4.  WHAT  OTHER  EXPERIENCES  HAVE  HELPEO  YOU  IN  YOUR  SCIENCE  PROGRAM? 
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5.  How  DO  YOU  FEEL  ABOUT  SCIENCE  IN  YOUR  CLASSROOM?  DO  YOU  FEEL 
THAT  THE  TIME  YOU  SPEND  ON  SCIENCE  IS  WORTH  WHILE?  HOW  00  YOUR 
CHILOREN  REACT  TO  SCIENCE?  DO  YOU  THINK  THAT  SCIENCE  IS  IMPORTANT 
IN  THE  ELEMENTARY  SCHOOL?  IN  GENERAL , WILL  YOU  EXPRESS  HOW  YOU 
FEEL  ABOUT  TEACHING  CHILOREN  SCIENCE  IN  YOUR  CLASSROOM? 

The  results  of  the  questions  were  summarized  ano  were 

CATEGORIZED* 

At  the  close  of  the  interview  the  teacher  was  given  a 
QUESTIONNAIRE*  SHE  WAS  ASKEO  TO  RESPOND  TO  IT  ANO  RETURN  IT  TO  THE 
RESEARCHER  AS  SOON  AS  POSSIBLE  IN  THE  LARGE  SELF— ADDRESSED;  STAMPED 
ENVELOPE  PROVIOED.  BEFORE  GIVING  THE  QUESTIONNAIRE  TO  THE  TEACHER, 
EFFORTS  WERE  MADE  TO  DISCOURAGE  ANY  FEARS  WHICH  MIGHT  ACCOMPANY  A 
QUESTIONNAIRE  ANO  AFFECT  THE  RESULTS. 

THE  RESPONSES  TO  THE  QUESTIONNAIRE  ITEMS  WERE  TREATED  IN 
THE  SAME  MANNER  AS  DESCRIBED  FOR  THE  INTERVIEW  QUESTIONS* 

The  Use  of  Chi-Square  in  the  Research 
In  this  research  the  use  OF  the  CHI-SQUARE  TEST  PROVIDED  A 
METHOD  OF  COMPARING  THE  RELATIONSHIP  BETWEEN  COURSES  TAKEN,  GRADES 
ACHIEVED,  VARIOUS  RESPONSES  MADE  8Y  THE  TEACHERS,  AND  THEIR  PERFORM- 
ANCES IN  THEIR  CLASSROOMS*  THE  FORMULA  USED  WAS  X2  - E ( (Fq-F^)2).1 

( fE  ) 

ANO  THE  PARTICULAR  ADAPTATION  WAS  THAT  OF  INDEPENDENCE  IN  CONTINGENCY 

2 

TABLES**  In  THE  CHI-SQUARE  FORMULA  THE  HYPOTHESIS  TESTED  IS  THE 

^Henry  E*  Garrett,  Statistics  in  Psychology  and  Education. 

3rd  ed.  (New  York:  Longmans,  Green  & Co. , 1947),  p.  24. 

2 1 8 1 D«  * pp.  251-253. 


49 

NULL  HYPOTHESIS,  WHICH  STATES  THERE  IS  NO  RELATIONSHIP  BETWEEN  THE 
FACTORS  UNDER  CONSIDERATION.  IF  THE  HYPOTHESIS  IS  ACCEPTED  THE 

RELATIONSHIP  IS  REJECTED,  AND  IF  THE  HYPOTHESIS  IS  REJECTED  THE 
RELATIONSHIP  IS  ASSUMED  VALID.  IN  USING  CHI-SQUARE  A COMPARISON 
IS  MAOE  BETWEEN  TWO  OR  MORE  CHARACTERISTICS  TO  SEE  IF  THERE  IS  A 
RELATIONSHIP  BETWEEN  THEM.  AFTER  OBTAINING  CHI-SQUARE  ANO  THE 
DEGREES  OF  FREEDOM  INVOLVED,  IT  WAS  NECESSARY  TO  EMPLOV  A CHI- 
SQUARE  TABLE  TO  DETERMINE  THE  SIGNIFICANCE  OF  THE  ATTAINED  CHI- 
SQUARE. 

ALL  THE  MATHEMATICAL  COMPARISONS  MADE  IN  THIS  STUDY  ARE 
ALIKE  IN  FORM  ANO  ALL  USE  THE  CHI-SQUARE  FORMULA. 

Validity  and  Reliability  of  the  Observation  and 
Interview  Checklists  and  the  Questionnaire 

The  validity  of  the  observation  and  interview  checklists 

and  the  questionnaire  was  established  by  USING  only  those  items  agreed  on 

BY  15  OF  THE  20  SPECIALISTS  AS  BEING  ESSENTIAL.  SUCH  AN  AGREEMENT 

COULO  HAVE  OCCURRED  8Y  CHANCE  IN  ONLY  2 TIMES  OUT  OF  100. 

The  RELIABILITY  OF  THE  OBSERVATION  CHECKLIST  WAS  ESTABLISHED 

BY  HAVING  OR.  R.  B.  CUTLIP,  CHAIRMAN  OF  ELEMENTARY  EDUCATION  AT  ATLANTIC 

Christian,  make  seven  observations  with  the  researcher.  These  obser- 
vations WERE  MADE  AT  THE  SAME  TIME  BUT  THE  CHECKLISTS  WERE  COMPLETED 
INDEPENDENTLY.  IN  THESE  SEVEN  OBSERVATIONS  THERE  WERE  112  ITEMS. 

Using  a two  point  scale  (a  teacher  fulfils  a particular  criterion  or 

FAILS  TO  FULFILL  A PARTICULAR  CRITERION),  THERE  WAS  AGREEMENT  ON  95 
OF  THE  ITEMS  ANO  DISAGREEMENT  ON  17.  ON  A PERCENTAGE  BASIS,  THERE 
WAS  85  PER  CENT  AGREEMENT  BETWEEN  DR.  CUTLIP  AND  THE  RESEARCHER. 
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The  reliability  of  the  questionnaire  was  obtained  in  the 

FOLLOWING  MANNER!  ONE  YEAR  FROM  THE  MONTH  IN  WHICH  THE  QUESTION- 
NAIRES WERE  DISTRIBUTED,  THE  SAME  QUESTIONNAIRE  WAS  REDISTRIBUTED 
TO  20  OF  THE  TEACHERS  CHOSEN  AT  RANDOM*  SEVENTEEN  OF  THE  TWENTY 
RESPONDED  TO  THE  QUESTIONNAIRE  AND  USING  THE  TWO  POINT  SCALE  (a 
TEACHER  FULFILLS  A PARTICULAR  CRITERION  OR  FAILS  TO  FULFILL  A PAR- 
TICULAR CRITERION),  THERE  WAS  AN  82  PER  CENT  AGREEMENT  BETWEEN  THE 
QUESTIONNAIRE  DISTRIBUTED  IN  MAY,  1954  AND  MAY,  1955*  WHEN  THE 
QUESTIONNAIRE  WAS  REDISTRIBUTED  ONE  YEAR  LATER,  APPENDED  TO  IT  WAS 
THE  INTERVIEW  CHECKLIST  USED  ONE  YEAR  PREVIOUSLY  IN  THE  INTERVIEW. 
THE  TEACHERS  WERE  ASKED  TO  COMPLETE  THIS  FORM  ANO  RETURN  IT  WITH 
THE  QUESTIONNAIRE.  THE  QUESTIONS  WERE  IDENTICAL  TO  THOSE  ASKED 
BY  THE  RESEARCHER  ONE  YEAR  PREVIOUSLY.  SEVENTEEN  TEACHERS  RE- 
SPONDED ANO  THERE  WAS  AN  83  PER  CENT  AGREEMENT  BETWEEN  THE  INTER- 
VIEW ITEMS  ASKED  IN  MAY,  1954,  ANO  THE  INTERVIEW  ITEMS  SUBMITTED 
AS  A QUESTIONNAIRE  IN  MAY,  1955. 

Summary 

1.  The  RECORDS  OF  THE  TEACHERS  WERE  STUDIED  ANO  A COM- 
PILATION OF  SCIENCE  COURSES  TAKEN,  SCIENCE  GRAOE-POINT  AVERAGES, 
AND  GENERAL  GRADE-POINT  AVERAGES  WAS  MADE  TO  DETERMINE  THE  TYPE 
OF  PREPARATION  RECEIVEO  BY  EACH  TEACHER. 

2.  A CHECKLIST  OF  CHARACTERISTICS  OF  A GOOD  ELEMENTARY 
SCIENCE  PROGRAM  WAS  CONSTRUCTED  COVERING  6 CATEGORIES,  INCLUDING 

61  ITEMS.  This  was  SUBMITTED  to  a jury  of  experts  and  as  a result 
OF  THEIR  RATINGS,  18  OF  THE  61  ITEMS  WERE  ELIMINATED. 
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3*  all  items  were  constructed  into  either  an  observation 

CHECKLIST,  AN  INTERVIEW  CHECKLIST,  OR  A QUESTIONNAIRE*  HOWEVER,  IN 
TABULATING,  THE  18  ITEMS  DEEMED  NONESSENTIAL  WERE  OMITTED* 

4*  The  OBSERVATION  CHECKLIST  WAS  UTILtZEO  BY  THE  OBSERVER 
IN  VISITING  EACH  CLASSROOM  ON  TWO  DIFFERENT  OCCASIONS*  THE  INTER- 
VIEW CHECKLIST  WAS  UTILIZED  BY  DIRECT  QUESTIONING  OF  THE  TEACHER, 

AND  THE  QUESTIONNAIRE  WAS  COMPLETED  BY  THE  TEACHER  AND  MAILED  TO 
THE  RESEARCHER. 

5*  In  ADOITION  to  the  interview  CHECKLIST  each  teacher  was 
ASKED  FIVE  GENERAL  QUESTIONS* 

6*  The  three  instruments  described,  as  well  as  the  inter- 
view QUESTIONS,  WERE  USED  IN  AN  ATTEMPT  TO  DETERMINE  THE  PERFORMANCE 
OF  TEACHERS  WHO  HAO  THEIR  PREPARATION  AT  ATLANTIC  CHRISTIAN  COLLEGE. 

7*  The  validity  of  the  observation  and  interview  checklist 

AND  QUESTIONNAIRE  WAS  ESTABLISHED  BY  USING  ONLY  THOSE  ITEMS  ON 
WHICH  15  OF  THE  20  SPECIALISTS  AGREED  WERE  ESSENTIAL* 

8.  The  reliability  of  the  observation  checklist  was  estab- 
lished FROM  THE  RESULTS  OF  HAVING  ANOTHER  PERSON  MAKE  OBSERVATIONS 
OF  THE  TEACHERS.  THE  RELIABILITY  OF  THE  INTERVIEW  CHECKLIST  AND 
QUESTIONNAIRE  WAS  ESTA8L ISHEO  FROM  THE  RESULTS  OF  HAVING  A RANOOM 
SAMPLE  OF  TEACHERS  COMPLETE  THE  INTERVIEW  CHECKLIST  AND  QUESTION- 


NAIRE AFTER  AN  INTERVAL  OF  TIME  OF  ONE  YEAR. 


CHAPTER  IV 


RESULTS  OF  THE  STUDY 

# 

The  results  or  this  study  are  presented  in  sequence  PAR- 
ALLELING THE  PRESEN TAT ION  OF  PROCEDURES  IN  CHAPTER  HI.  FOR  EXAMPLE, 

in  Chapter  III,  procedures  for  the  determination  of  science  prepara- 
tion WERE  DESCRIBED  BEFORE  PROCEDURES  FOR  THE  DETERMINATION  OF 
TEACHER  PERFORMANCE*  IN  CHAPTER  IV,  THE  FIRST  PRESENTATION  WILL 
BE  THE  SCIENCE  PREPARATION  RECEIVED  BY  THE  TEACHERS  DURING  BOTH 
HIGH  SCHOOL  AND  COLLEGE*  THE  PERFORMANCE  OF  THE  TEACHERS  AS  INDI- 
CATED BY  OBSERVATIONS,  INTERVIEWS,  AND  QUESTIONNAIRES  WILL  BE 
ANALYZED  IN  THE  FOLLOWING  SECTION.  FINALLY,  THE  SIGNIFICANCE  OF 
ACTUAL  AND  OESIRED  PREPARATION  ANO  PERFORMANCE  WILL  BE  PRESENTED* 

FOR  THE  MOST  PART,  THE  DISCUSSION  ANO  INTERPRETATION  OF  THE  RE- 
SULTS ARE  RESERVED  FOR  INCLUSION  IN  CHAPTER  Vj  IT  WILL  BE  NECES- 
SARY, HOWEVER,  TO  GIVE  SOME  INTERPRETATION  IN  THE  PRESENT  CHAPTER 
IN  ORDER  TO  CLARIFY  AND  STRESS  IMPORTANT  POINTS* 

High  School  Science  Courses  Taken  by  the 
Teachers  in  the  Study 

From  a survey  of  high  school  records  it  was  found  that  thirty- 

four  OF  THE  TEACHERS  HAO  A COURSE  IN  BIOLOGY,  TWENTY-FOUR  A COURSE 
IN  GENERAL  SCIENCE,  AND  SIXTEEN  A COURSE  IN  CHEMISTRY.  ONLY  FOUR  HAD 
PHYSICS  AND  ONLY  ONE  A COURSE  IN  PHYSIOLOGY.  FROM  THIS  SUMMARY  IT 
IS  CLEAR  THAT  MOST  OF  THE  TRAINING  RECEIVED  IN  HIGH  SCHOOL  WAS  IN 
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BIOLOGICAL  SCIENCE*  EVEN  THOUGH  A NUMBER  HAD  GENERAL  SCIENCE,  ONE 
CANNOT  ASSUME  THAT  MORE  THAN  ONE-HALF  TO  TWO-TH I ROS  OF  SUCH  COURSES 
WERE  CONCERNED  WITH  THE  PHYSICAL  SCIENCES*  THE  FREQUENCY  WITH 
WHICH  BIOLOGY  WAS  TAKEN  IS  NOTEWORTHY*  TABLE  5 PRESENTS  THE  SUMMARY 
OF  HIGH  SCHOOL  SCIENCE  PREPARATION  OF  TEACHERS. 

Table  6 presents  the  frequency  of  combinations  of  high 

SCHOOL  SCIENCE  COURSES  TAKEN.  COMBINATIONS  OF  FOUR  SCIENCES  ARE 
PRESENTEO  FIRST,  THEN  COMBINATIONS  OF  THREE  AND  TWO  SCIENCES,  AND 
FINALLY,  THE  FREQUENCY  WITH  WHICH  ONLY  ONE  SCIENCE  WAS  TAKEN.^FROM 
THIS  TABLE  IT  IS  SEEN  THAT  THE  TYPICAL  HIGH  SCHOOL  PROGRAM  INCLUDED 
TWO  SCIENCES,  ANO  OF  THESE  PROGRAMS  GENERAL  BIOLOGY  AND  GENERAL 
SCIENCE  WERE  THE  COURSES  MOST  FREQUENTLY  INCLUDED*  OF  THE  NINETEEN 
PERSONS  WITH  TWO  COMBINATIONS,  EIGHTEEN  PRESENTEO  BIOLOGY  AS  ONE 
OF  THE  COMBINATIONS. 

College  Science  Courses  Taken  by  the 
Teachers  in  the  Study 

AFTER  A STUDY  OF  THE  TEACHERS?  COLLEGE  RECORDS,  COURSES 
TAKEN  DURING  EACH  COLLEGE  PROGRAM  WERE  SUMMARIZED.  TABLE  7 PRESENTS 
THE  TYPE  OF  SCIENCE  COURSES  AND  THE  SEMESTER  HOURS  OF  EACH  COURSE 
TAKEN  BY  EACH  INDIVIDUAL*  FROM  A STUDY  OF  THIS  T ABLE  IT  IS  SEEN 
THAT  THIRTY-FIVE  TEACHERS  HAD  A COURSE  IN  GENERAL  BIOLOGY.  THIRTY- 
TWO  HAD  THE  COURSE  IN  HUMAN  PHYSIOLOGY,  WHEREAS  SIXTEEN  HAO  THE 
COURSE  IN  GENERAL  SCIENCE*  THREE  PEOPLE  TOOK  BACTERIOLOGY,  TWO 
EMBRYOLOGY,  ANO  ONE  GENETICS*  SEVEN  PEOPLE  TOOK  A COURSE  IN  FOODS 
ANO  NUTRITION*  VERY  FEW  HAD  ANY  COLLEGE  WORK  IN  PHYSICAL  SCIENCE 


SINCE  BUT  FOUR  TOOK  THE  COURSE  IN  GENERAL  CHEMISTRY,  THREE  THE  COURSE 
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Student 


50a 
50b 
51a 
51b 
51c 
51d 
51e 
51f 
51 G 
51h 
51 1 
5ld 
51k 
52a 
52b 
52c 

520 
52e 
52f 
52c 
52h 

52 1 
52d 
52k 
52l 
52m 
52n 
520 
53* 
53a 
53c 
530 
53e 
53f 
53c 
53h 
53 » 
53d 
54a 
54b 


TABLE  5 


SUMMARY  OF  UNIT  SCIENCE  COURSES 

Taken  in  high  school 


= 


Biology 

x 

x 

x 

X 

X 

X 

X 

X 

X 

X 

X 
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X 

X 

X 

X 
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X 

X 
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X 
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Science 


x 

x 

x 


x 

x 

x 

X 

X 


Chemistry  Physics  Physiology 


x 

x 


x 

x 


x 

x 

X 

x 

X 

X 

X 
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X 

X 


X 

X 


X 

X 


X 

X 


X 

X 

X 

X 


X 

X 


34 


24 


16 


4 


1 


SUMMARY  OF  SCIENCE  COMBINATIONS  TAKEN  IN  HIGH  SCHOOL 
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II*  PHYSICS,  AMO  TWO  THE  COURSE  IN  PRACTICAL  PHYSICS.  AGAIN,  IN 
COLLEGE  AS  WELL  AS  IN  HIGH  SCHOOL,  BIOLOGY  WAS  THE  SCIENCE  MOST 
FREQUENTLY  TAKEN.  WITH  SUCH  AN  UNBALANCED  CONDITION  EXISTING  BE- 
TWEEN THE  BIOLOGICAL  AND  PHYSICAL  SCIENCES,  THE  RESEARCHER  ANTICI- 
PATED THE  PROBABILITY  THAT  SCIENCE  OF  A BIOLOGICAL  NATURE  WOULD  BE 
TAUGHT  MOST  FREQUENTLY  IN  THE  ELEMENTARY  SCHOOL.  THIS  SUPPOSITION 
PROVED  TO  BE  CORRECT  A8  THE  RESEARCH  PROGRESSED. 

In  the  last  columns  OF  table  7 ARE  recorded  the  grade-point 

AVERAGES  OF  SCIENCE  COURSES  AND  THE  GRADE— POINT  AVERAGES  OF  ALL 
COLLEGE  COURSES  TAKEN  BY  THE  TEACHERS.  AT  ATLANTIC  CHRISTIAN  COL- 
LEGE A GRADE— POINT  AVERAGE  OF  1.00  IS  NECESSARY  FOR  GRADUATION. 

The  students*  grade-point  averages  ranged  from  1.03  to  2.80.  These 

GRAOE— POINT  AVERAGES  WERE  USED  TO  SEE  IF  THERE  WAS  ANY  RELATIONSHIP 
BETWEEN  GENERAL  GRADE-POINT  AVERAGE  AND  PERFORMANCE  AS  TEACHERS. 

Likewise,  the  grade— point  averages  on  science  courses  were  utilized. 
There  proved  to  be  more  of  a relationship  between  the  science  grade- 
point  AVERAGE  AN0  PERFORMANCE  THAN  BETWEEN  THE  GENERAL  GRAOE-POINT 
AVERAGE  AND  PERFORMANCE.  THESE  DATA  WILL  BE  PRESENTED  IN  A SUBSEQUENT 
SECTION. 

Table  8 presents  a summary  of  science  courses  taken  in  col- 
lege AND  THE  SEMESTER  HOURS  CREDIT  OBTAINED.  ACCORDING  TO  THE 
RECORDS,  NINE  TEACHERS  HAD  COURSES  IN  GENERAL  BIOLOGY,  PHYSIOLOGY, 

ANO  GENERAL  SCIENCE.  EIGHT  TEACHERS  TOOK  ONLY  GENERAL  BIOLOGY  AND 
PHYSIOLOGY,  THREE  HAO  GENERAL  BIOLOGY,  PHYSIOLOGY,  AND  FOODS,  THREE 
HAO  GENERAL  BIOLOGY  ANO  GENERAL  SCIENCE,  ANO  TWO  HAD  PHYSIOLOGY  AND 
CHEMISTRY.  THE  REMAINING  COMBINATIONS  DIFFERED  FOR  EACH  TEACHER. 


SCIENCE  COURSES  TAKEN  IN  COLLEGE 
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Predominantly,  the  biological  sciences  furnished  the  basis  for  most 

OF  THE  SCIENCE  PROGRAMS  FOR  THE  TEACHER. 

i . fc.  ' * * » > * 

Table  9 presents  the  frequency  of  combinations  of  science 

COURSES  TAKEN  IN  COLLEGE  WITHOUT  REGARD  FOR  THE  NUMBER  OF  SEMESTER 
HOURS  EARNED.  Of  all  the  COMBINATIONS  taken,  general  biology, 

HUMAN  PHYSIOLOGY,  ANO  GENERAL  SCIENCE  PR0VE0  TO  BE  THE  MOST  POPU- 
LAR. On  an  average,  each  student  had  2.63  science  courses  ano,  for 

THE  MOST  PART,  THESE  COURSES  WERE  BIOLOGICAL  IN  NATURE. 

AT  THIS  POINT  IT  IS  ESSENTIAL  TO  GIVE  A REVIEW  OF  NORTH 

Carolina  Certification  and  Atlantic  Christian  College  degree  re- 
quirements BECAUSE  OF  THE  INFLUENCE  THEY  EXERT  ON  THE  SCIENCES 
TAKEN. 

North  Carolina  Certification  Requirements.--Certification 

REQUIREMENTS  FOR  ELEMENTARY  TEACHERS  IN  NORTH  CAROLINA  CHANGED  IN 
1950.  AS  A RESULT  OF  THESE  CHANGES,  18  HOURS  OF  PROFESSIONAL 
PREPARATION  ARE  REQUIRED,  SEGMENTED  INTO  6 HOURS  IN  EACH  OF  THE 
FOLLOWING  AREAS t THE  PUPIL,  THE  SCHOOL,  ANO  PRACTICE  TEACHING. 
ACADEMIC  REQUIREMENTS  INCLUOE  12  HOURS  OF  ENGLISH,  6 HOURS  OF 
AMERICAN  HISTORY,  2 TO  3 HOURS  OF  GOVERNMENT,  6 HOURS  OF  GEOGRA- 
PHY (INCLUDING  PRINCIPLES  ANO  REGIONAL),  6 HOURS  OF  ART,  6 HOURS 
OF  MUSIC,  AND  10  HOURS  OF  HEALTH  AND  PHYSICAL  EDUCATION.  OF  THE  10 
HOURS  IN  HEALTH  AND  PHYSICAL  EDUCATION,  2 HOURS  MUST  BE  DEVOTED  TO 
PRINCIPLES,  PRACTICES,  ANO  PROCEDURES  IN  PHYSICAL  EDUCATION  AND  2 
HOURS  TO  PRINCIPLES,  PRACT I CES,  ANO  PROCEDURES  IN  HEALTH.1 

You  Want  To  Be  a Teacher  In  North  Carolina?  Publication 
No.  280  (Raleigh:  State  Superintendent  of  Public  Instruction,  May, 

1951),  pp.  23-24. 


COMBINATIONS  OF  SCIENCE  COURSES  TAKEN,  SHOWING  THE 
CONSTITUENTS  OF  EACH  COMBINATION 
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Atlantic  Christian  College  was  allowed  to  present  3 hours  or  human 

ANATOMY  ANO  PHYSIOLOGY  AS  PARTIAL  FULFILLMENT  OF  THE  HEALTH  AND 
PHYSICAL  EDUCATION  REQUIREMENT* 

College  Requirements 

Before  1950  Atlantic  Christian  College  did  not  offer  a ma- 
jor IN  ELEMENTARY  EDUCATION!  INSTEAD,  AN  ACADEMIC  MAJOR  WAS  REQUIRED 
ALONG  WITH  PROFESSIONAL  ANO  ACADEMIC  REQUIREMENTS  PRESCRIBED  BY 
THE  STATE  DEPARTMENT  OF  EDUCATION.  BEGINNING  IN  1950,  ATLANTIC 

Christian  accepteo  the  professional  ano  academic  requirements  pre- 
scribed BY  THE  STATE  IN  LIEU  OF  A MAJOR*  HOWEVER,  AS  A RESULT  OF 
FACULTY  ACTION,  IN  1954  THE  COLLEGE  REINSTATED  THE  REQUIREMENT  OF 
A MAJOR  IN  ADDITION  TO  STATE  DEPARTMENT  REQUIREMENTS*  CERTAIN  OF 
THE  STATE  REQUIREMENTS  SATISFY  COLLEGE  REQUIREMENTS}  FOR  EXAMPLE, 
AMERICAN  HISTORY,  GOVERNMENT,  AND  GEOGRAPHY  SATISFY  PART  OF  THE 
REQUIREMENTS  FOR  A SOCIAL  SCIENCE  MAJOR* 

During  the  period  covered  in  this  study,  1950-1954,  college 
REQUIREMENTS  FOR  GRADUATION  ARE  SHOWN  IN  TABLE  10.  In  ALL  AREAS 
EXCEPT  ELEMENTARY  EDUCATION,  A MAJOR  AND  A MINOR  WERE  REQUIRED  ANO 
IN  ALL  AREAS,  SUFFICIENT  ELECTIVE  COURSES  WERE  NECESSARY  TO  TOTAL 
124  SEMESTER  HOURS  NECESSARY  FOR  GRADUATION*^ 

Results  of  the  Observation  Checklist,  the 
Questionnaire,  and  Inter- 
view Checklist 

The  data  obtained  from  the  use  of  the  observation  checklist, 

THE  QUESTIONNAIRE  AND  THE  INTERVIEW  CHECKLIST  ARE  PRESENTED  IN 

Bulletin  of  Atlantic  Christian  College.  Vol.  XXX,  No.  2 
(WILSON*  ATLANTIC  CHRISTIAN  COLLEGE,  FEBRUARY,  1952),  PP.  30-31* 
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Tables  11,  12,  and  13  respectively*  It  will  be  noteo  that  there 

ARE  SOME  OMISSIONS  IN  THE  NUMERICAL  OR  LETTERED  SEQUENCE  OP  THE 
ITEMS.  TWO  ITEMS  WERE  OMITTED  FROM  THE  OBSERVATION  CHECKLIST  BE- 
CAUSE THERE  WAS  NO  OPPORTUNITY  TO  OBSERVE  THESE  CHARACTERISTICS  IN 
CLASSROOM  SITUATIONS*  ALL  OTHER  OMISSIONS  OCCURRED  BECAUSE  THE 
JURY  OF  SPECIALISTS  DID  NOT  ACREE  THAT  THEY  WERE  ESSENTIAL  FOR 
EFFECTIVE  LEARNING. 


table  io 

COLLEGE  REQUIREMENTS,  1950-1954 


CoURSE Semester  Hours 

Religion  ••••••* 

English  ••«•*•• 

History  •*•••*• 

Foreign  language  • • • 

Mathematics  and  science 
General  psychology  • • , 

Philosophy  ...*.., 

The  mathematics  and  science  requirements  could  be  satisfied  in  any 

ONE  OF  THE  FOLLOWING  WAYS* 

Laboratory  science  • 

Mathematics  . , . . 

Laboratory  science  • 

Nonlaboratory  science 


6 

6 


6 

12 

6 

6-12 

12 

3 

3 


Laboratory  science  12 

Nonlaboratory  science  ••••••••••••**•  6 

Mathematics  ........  a 


Table  11  summarizes  the  criteria  of  the  observation  check- 
list AND  PRESENTS  THE  PERCENTAGE  OF  TEACHERS  MEETING  EACH  CRITERIA* 

From  the  oata  related  to  the  use  of  physical  facilities,  it  appears 
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Table  u 

TEACHERS  MEETING  OBSERVATION  CRITERIA 


Cr  iter  i a Percentage 

Physical  facilities: 

A CLASSROOM  WHICH  LENDS  ITSELF  TO  THE  TEACHING 
OF  SCIENCE  IS  ONE  WHICH 

2.  Whenever  reasonably  possible,  furniture  is 

ARRANGED  SO  AS  TO  PROVIDE  MAXIMUM  WORK  AREA  FOR 
STUDENTS  CONDUCTING  EXPERIMENTS.  35# 

3.  WHENEVER  REASONABLY  POSSIBLE,  FURNITURE 

IS  ARRAN GEO  SO  AS  TO  PROVIDE  GOOD  VISION  OF 
EXPERIMENTS.  26# 

4.  Whenever  reasonably  possible,  furniture 

IS  ARRANGEO  SO  AS  TO  MAKE  THE  BEST  USE 

OF  LIGHT  IN  THE  CLASSROOM.  56# 

5.  Storage  space  is  utilizeo  in  an  orderly 

MANNER.  100# 

8.  There  are  materials  from  the  child's 

ENVIRONMENT,  SUCH  AS  ROCKS,  MINERALS, 

ANIMALS,  ANO  PLANTS.  80# 

10.  There  is  evidence  of  children's  science 

WORK  IN  PROGRESS.  55# 

Relations  with  children; 

A GOOD  TEACHER 


1.  Respects  each  individual,  accepting  his 

CONTRIBUTIONS. 

2.  Gives  personal  attention. 

3.  Encourages  participation  of  children  in 

CLASS  ACTIVITIES. 

4.  Provides  a variety  of  opportunities  for 

CH  ILDREN  * S LEADERSHIP. 

5.  Helps  children  to  comprehend  democratic  ways 

OF  WORKING  BY  PROVIDING  AN  ATMOSPHERE  OF 
RESPONSIBILITY  AND  FREEOOM  IN  THE  CLASSROOM 

7.  Enjoys  working  with  children — i.e., 

ENTHUSIASTIC  AND  STIMULATING. 

Understanding  of  subject  matter: 

A GOOD  TEACHER 

1.  Emphasizes  the  facts  and  principles  in- 
volved IN  T(HE  SITUATION. 

2.  Is  OBJECTIVE  IN  THE  PRESENTATION  OF 
THESE  FACTS. 


92# 

88# 

80# 

61# 

68# 

92# 


95# 

89# 
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TABLE  12 

TEftCHERS  MEETING  QUESTIONNAIRE  CRITERIA 


Criteria Percentage 


Type  of  Program t 

A GOOD  SCIENCE  PROGRAM  IS  ONE  WHICH 

1.  IS  STUDENT-TEACHER  PLANNED.  87# 

2.  Encourages  children  to  see  the  interrelationships 

BETWEEN  THE  PHYSICAL  AND  BIOLOGICAL  SCIENCES.  79# 

3.  Provides  time  for  spontaneous  science,  that  is, 

SCIENCE  BROUGHT  IN  BY  STUDENTS  AND  NOr PLANNED.  87% 

4-.  Provides  many  different  types  of  experiences  in 

ORDER  TO  OEVELOP  SCIENTIFIC  ATTITUDES  AND 

CONCEPTS.  go# 

5.  Provides  experiences  that  allow  for  variation 

in  maturity  levels.  82% 

6.  Encourages  use  of  materials  from  the  student*s 

NATURAL  ENVIRONMENT.  100'jb 

7.  Integrates  science  with  other  areas  of  study 

when  appropriate.  ioo % 

8.  Encourages  exploration  of  many  oifferent 

sources  in  obtaining  facts.  85# 

9.  Encourages  investigation  in  solving  problems.  90# 

10.  Helps  children  arrive  at  tentative  scientific 

conclusions  after  facts  are  gathered.  97# 

11.  Helps  children  analyze  data  to  bee  how  it  is 

RELATEO  TO  THE  PROBLEM.  79# 

12.  Encourages  students  to  relate  scientific  con- 
clusions AFTER  FACTS  ARE  GATHERED.  100# 

13.  Helps  students  understand  larce  scientific 

PRINCIPLES.  52# 

Evaluation  of  Program! 

In  evaluating  the  science  program  a good  teacher 

4.  Observes  children  to  see  if  there  is  any 
observable  change  in  behavior  after  studying 

A PARTICULAR  TOPIC.  85# 

5.  Uses  student  conferences.  54# 

6.  Uses  parent  conferences.  33# 

7.  Encourages  self-evaluation — pupil  diagnosis 

of  his  strengths  and  weaknesses.  69# 
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TABLE  13 

TEACHERS  MEETING  INTERVIEW  CRITERIA 


Criteria  Percentage 


Types  of  Experiences}  a cooo  science  program 

1*  Includes  experiments 

a*  Opportunities  for  all  children  to 

participate  in  the  experiments  ......  95% 

a.  Experiments  not  dependent  upon 

EXPENSIVE  EQUIPMENT  100% 

d.  Experiments  used  as  a method  of 

ANSWERING  QUESTIONS  90% 

2.  Provides  experiences  with  multi-sensory  materials 

g.  Discussions  held  in  connection  with 

mult i sensory  materials  .•••....••  100% 

3.  PROVIOES  EXPERIENCES  WITH  READING  MATERIALS 

a.  Science  books  used  as  references  • • . . , 88% 

s.  Science  books  of  different  topics  used 

IN  THE  PROGRAM  85% 

c.  Science  pamphlets  from  different 

sources  ..»••••••••••••••  75% 

4.  Provioes  experiences  with  community  resources 

a.  Opportunities  for  children  to  become 

FAMILIAR  WITH  THEIR  ENVIRONMENT 

THROUGH  NATURE  WALKS  58% 

c.  Opportunities  for  resource  persons 
interested  in  science  to  talk  with 
CHILDREN  ................  18% 

o.  Trips  to  stimulate  interest  and  to 

answer  particular  questions  70% 
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THAT  ALL  OF  THE  TEACHERS  WERE  UTILIZING  STORAGE  SPACE  IN  AN  ORDERLY 
MANNER  ANO  TO  SOME  EXTENT  WERE  ENCOURAGING  IN  THE  DISPLAY  OF  MA- 
TERIALS FROM  THE  CH I LOREN  * S ENVIRONMENT,  THERE  WAS,  HOWEVER,  MUCH 
LESS  EVIDENCE  OF  CH ILDREN%  WORK  IN  PROGRESS,  ANO  IT  APPEARS  THAT 
THE  PHYSICAL  PROPERTIES  OF  THE  CLASSROOM  WERE  NOT  USED  TO  THE 
BEST  ADVANTAGE, 

IT  IS  ENCOURAGING  TO  NOTE  THAT  THE  TEACHERS  PERFORMED  BETTER 
IN  THEIR  RELATIONS  WITH  CHILOREN,  ILLUSTRATED  BY  THE  FACT  THAT  THE 
OVER-ALL  PERCENTAGES  ARE  HIGHER  THAN  IN  THE  PRECEDING  CATEGORY, 

They  seem  to  respect  chiloren  and  to  enjoy  working  with  them.  To 

SOME  EXTENT  OPPORTUNITIES  WERE  PROVIDED  FOR  CHILDREN’S  PARTICIPA- 
TION AND  LEADERSHIP  IN  CLASSROOM  EXPERIENCES. 

Ninety-five  per  cent  of  the  teachers  emphasized  facts  and 

PRINCIPLES  IN  TEACHING  SCIENCE  TO  CHILDREN,  ANO  EIGHTY-NINE  PER 
CENT  WERE  OBJECTIVE  IN  THE  PRESENTATION  OF  FACTS  TO  THEIR  STUOENTS. 

These  high  percentages  point  out  that  the  teachers  are  more 

EFFICIENT  WHEN  USING  SPECIFIC  FACTS, 

From  a study  of  the  questionnaire  results,  presented  in 
Table  12,  it  appears  that  the  science  programs  are  rather  strong  as 
REPORTED  BY  THE  TEACHERS,  THE  TEACHERS  INDICATED  THAT  THEY  USE 
STUOENT— TEACHER  PLANNING,  PROVIDE  TIME  FOR  SPONTANEOUS  SCIENCE,  AND 
PROVIDE  EXPERIENCES  DESIGNED  TO  DEVELOP  SCIENTIFIC  ATTITUDES  AMD 
CONCEPTS.  The  PROGRAMS  ALSO  ARE  STRONG  IN  THAT  TEACHERS  FEEL  THAT 
THEY  MAKE  USE  OF  MATERIALS  FROM  THE  STUDENTS*  ENVIRONMENT,  AND 
INTEGRATE  SCIENCE  WITH  OTHER  AREAS  OF  STUOY,  THEY  ALSO  FEEL  THAT 
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their  programs  encourace  investigation  and  exploration  of  different 
SOURCES  IN  OBTAINING  FACTS  AND  RELATING  SCIENTIFIC  CONCLUSIONS  IN 
SOLVING  PROBLEMS. 

From  the  teachers' responses  in  the  questionnaire  category 

"EVALUATION  OF  THE  PROGRAM,"  IT  WAS  FOUND  THAT  THE  TEACHERS  ARE 
WEAK  IN  THEIR  EVALUATIVE  PROGRAMS.  THE  MOST  CONSISTENT  PROCEDURE 
IS  THE  OBSERVATION  OF  CH ILDREN  *S  BEHAVIOR  AFTER  STUDYING  A PAR- 
TICULAR TOPIC. 

From  the  interview  data,  in  Table  13,  subcatecorv  one 

REFERS  TO  THE  INCLUSION  OF  EXPERIMENTS  IN  THE  SCIENCE  PROGRAM.  IT 
IS  APPARENT  THAT  ACCORDING  TO  THE  TEACHERS,  THEY  ARE  QUITE  EFFEC- 
TIVE IN  CONDUCTING  EXPERIMENTS;  HOWEVER,  IT  MUST  BE  REMEMBERED 
THAT  FOR  THE  MOST  PART  THESE  EXPERIMENTS  ARE  OF  A BIOLOGICAL 
SCIENCE  NATURE. 

Subcategory  two  includes  those  criteria  concerned  with 

THE  USE  OF  MULT  I SENSORY  MATERIALS.  ONLY  ONE  ITEM  WAS  LEFT  AFTER 
ALL  OTHER  ITEMS  WERE  ELIMINATED  BY  ACTION  OF  THE  SPECIALISTS. 

Concerning  this  item,  all  the  teachers  state  that  discussions  are 

HELD  IN  CONNECTION  WITH  THE  USE  OF  MULT  I SENSORY  MATERIALS.  THE 
QUESTION  ASSUMES  THAT  MULT  I SENSORY  AIDS  ARE  used;  HOWEVER,  EVEN 
IF  THE  TEACHER  USES  SUCH  AIDS  ONCE  OR  TWICE  DURING  THE  SCHOOL 
YEAR  SHE  COULD  HAVE  ANSWERED  AFFIRMATIVELY  PROVIDED  SHE  USED  A 
DISCUSSION  IN  CONNECTION  WITH  THE  EXPERIENCE.  AS  A RESULT  OF  THIS 
POSSIBILITY,  THE  RESEARCHER  QUESTIONS  THE  SIGNIFICANCE  OF  THIS 
RESPONSE. 
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Subcategory  three  concerns  the  reading  materials  used  in  the 

SCIENCE  PROGRAM*  ElGHTY-EICHT  PER  CENT  OF  THE  TEACHERS  STATE  THAT 
SCIENCE  BOOKS  ARE  USED  AS  REFERENCES  WHILE  EIGHTY-FIVE  PER  CENT 
STATE  THAT  SCIENCE  BOOKS  ON  VARIED  TOPICS  WERE  USED  IN  THE  PROGRAM* 

Only  seventy-five  per  cent  of  the  teachers  use  science  pamphlets 

FROM  DIFFERENT  SOURCES*  THIS  MAY  INOICATE  EITHER  A LACK  OF  INTEREST 
ON  THE  PART  OF  THE  TEACHERS  OR  A LACK  OF  INFORMATION  AS  TO  WHERE 
AND  HOW  TO  ACQUIRE  SUCH  PAMPHLETS. 

Subcategory  four  concerns  criteria  dealing  with  experiences 

WITH  COMMUNITY  RESOURCES*  OF  ALL  AREAS  ON  THE  CHECKLISTS,  TEACHERS 
SEEM  TO  BE  WEAKEST  IN  THEIR  USE  OF  COMMUNITY  RESOURCES.  THE 
TEACHERS  ARE  MISSING  AN  EXCELLENT  OPPORTUNITY  TO  PROVIDE  EXPERI- 
ENCES FOR  THEIR  STUDENTS.  THE  RESEARCHER  EXPECTEO  SUCH  RESULTS, 
SINCE  TO  HIS  KNOWLEDGE  THERE  IS  NO  ATTEMPT  AT  THE  COLLEGE  TO  IN- 
CULCATE IN  TEACHERS  THE  IMPORTANCE  OF  COMMUNITY  RESOURCES. 

Results  of  the  Narrative  Description 
of  the  Classroom  Situations 

A STUDY  OF  THE  OBSERVATION  CHECKLIST  AND  THE  NARRATIVE  DE- 
SCRIPTIONS OF  THE  CLASSROOM  SITUATIONS  REVEALS  THE  TYPE  OF  SCIENCE 
TAUGHT  DURING  OBSERVAT lONSw  FlFTY-FOUR  LESSONS  WERE  CONCERNED  WITH 
THE  BIOLOGICAL  SCIENCES,  THIRTEEN  WITH  THE  PHYSICAL  SCIENCES,  AND 
FOUR  WITH  A COMBINATION  OF  THE  BIOLOGICAL  AND  PHYSICAL  SCIENCES. 

Seven  observations  were  made  during  which  no  science  was  taught, 

AND  IN  TWO  INSTANCES  THE  RESEARCHER  COULD  NOT  OBSERVE  OUE  TO  ILL- 
NESS OF  THE  TEACHERS  AND  RESCHEDULING  DIFFICULTIES.  TABLE  14  PRE- 
SENTS A SUMMARY  OF  TYPES  OF  SCIENCE  TAUGHT  OURING  OBSERVATIONS. 
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T«BLE  14 

TYPE  OF  SCIENCE  TaUGHT  DURING  OBSERVATIONS 


Teacher  p,rst  Observation  Second  Observation  N-80  Total 

Number 


Biol. 

PHY*8 

Comb  S 

Biol* 

A Phy.8 

Comb? 

Biol.* 

Phy.8 

C0MB.C 

Non- 

SCI* 

SCI* 

SCI* 

SCI* 

SCI* 

SCI* 

SCI* 

50a 

X 

• •• 

• •• 

X 

• •• 

• •• 

2 

• • » 

• • • 

50b 

0 

0 

0 

X 

• • • 

• •• 

1 

• • • 

1 

51a 

X 

• •• 

• •• 

X 

• + • 

• • • 

2 

• • • 

• • • 

51b 

• • • 

X 

• •• 

X 

• •# 

• •• 

1 

1 

• •• 

51c 

• •• 

X 

• •• 

X 

• •• 

1 

1 

• • • 

• • • 

510 

X 

• •• 

• •• 

X 

• •• 

• •• 

2 

• •• 

• • • 

• •• 

51e 

• •• 

X 

• •• 

• •• 

X 

• • • 

1 

1 

• # • 

51f 

51s 

NO  OBSERVATION 

• • • 

X 

• • • 

1 

• •• 

• • • 

X 

• • • 

X 

• •• 

2 

• •• 

• • • 

51h 

X 

• • • 

• •• 

• • • 

X 

• • • 

1 

1 

• • • 

• •• 

51  i 

0 

0 

0 

0 

o 

0 

• •• 

• •• 

• •• 

2 

51  u 

X 

• • • 

X 

• • • 

• • • 

1 

1 

• •• 

51k 

• •• 

• • • 

X 

X 

• • • 

• • • 

1 

• •• 

1 

• •• 

52a 

• •• 

X 

• • • 

X 

• • • 

• • • 

1 

1 

• •• 

• • • 

52b 

• •• 

X 

• • • 

X 

• • • 

• • • 

1 

1 

• • • 

• •• 

52c 

X 

• • • 

• • • 

• • • 

X 

1 

• •• 

1 

• •• 

52d 

X 

• •• 

• • • 

X 

• • • 

• • • 

2 

• • • 

# • • 

• • ♦ 

52e 

X 

• •• 

• •• 

X 

• • • 

• • • 

2 

• • • 

• • ♦ 

• ♦ • 

52f 

0 

0 

0 

• •• 

X 

• •• 

• •• 

1 

• • « 

1 

52g 

X 

• •• 

• •• 

X 

• •• 

2 

• • • 

• • • 

• • • 

52h 

X 

• • • 

NO 

OBSERVATION 

1 

• •• 

• • • 

521 

• •• 

X 

X 

• •• 

• • # 

1 

1 

• • • 

• •• 

52  J 

• •• 

X 

• •• 

X 

• • • 

• • • 

1 

1 

• • • 

• • • 

52k 

X 

• •• 

• • • 

X 

2 

• •• 

• • • 

• •• 

52l 

X 

• •• 

X 

• • • 

• • • 

2 

• •• 

• •• 

• • • 

52m 

X 

• •• 

• •• 

X 

• •• 

• • • 

2 

• • • 

• • • 

• •• 

52n 

X 

• •• 

• •• 

0 

0 

0 

•1 

• • • 

1 

52o 

X 

• • • 

• •• 

X 

• • • 

2 

• •• 

• •• 

• • • 

53a 

X 

• •• 

• • • 

X 

2 

• •• 

53b 

X 

• • • 

X 

• •• 

• •• 

2 

• •• 

• •• 

• •• 

53c 

X 

• • • 

• # • 

X 

• •• 

• • • 

2 

• • • 

• • • 

53d 

X 

• •• 

• • • 

• •• 

• • • 

X 

1 

• •• 

1 

• • • 

53e 

• •• 

X 

• • • 

X 

• • • 

• •• 

1 

1 

• •• 

• • • 

53f 

X 

• •• 

• • • 

X 

• •• 

• • • 

2 

• ♦ • 

• • • 

• • • 
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TABLE  14— Continued 


Teacher 

Number 

First 

Observation 

Secono 

Observation 

N-80 

Total 

Biol. 

A Phy.6 

Comb.® 

Biol.a 

Phy.8 

Comb.® 

Biol. 

A Phy. 

8 CombS  Non 

SCI. 

SCI. 

SCI. 

SCI. 

SCI. 

SCI. 

SCI 

53g 

X 

• • • 

• •• 

0 

0 

0 

1 

1 

53h 
53l 
53  J 

... 

X 

X 

X 

... 

• •• 
• •• 
• •• 

X 

X 

0 

• • • 
• •• 
0 

#»• 

0 

1 

2 

1 

1 

#•  • 

• • • 

‘ » 4 « 

• •• 
• •• 
1 

54a 

54b 

X 

X 

• •• 

• •• 
• •• 

X 

X 

• •• 
• • • 

• • • 
• • • 

2 

2 

f A 

• •• 
• •• 

* C * 

• • • 
• •• 

• #« 
• • • 

i f- 

* i • 

Total* 

54 

13 

t A A * 

* 4 

7 

The  following  were  classed  as  biological  science*  Botany. 
Zoology,  Human  anatomy  ano  Physiology,  Health,  ano  Foods  (chemical 
aspects  were  omitted). 


8The  following  were  classed  unoer  the  physical  sciences: 
meteorology,  air,  sound,  and  any  form  of  chemistry, 

£ 

any  combination  of  biological  and  physical  sciences  was 

PLACED  UNDER  THE  COMBINATION, 

*.  i \ t » * ; ^ 

Eighteen  of  the  forty  teachers  used  the  biological  sciences 

AS  A BASIS  FOR  BOTH  OF  THEIR  LESSONS,  WHEREAS  ONLY  TEN  OF  THE  GROUP 
USED  THE  BIOLOGICAL  SCIENCES  FOR  ONE  LESSON  ANO  THE  PHYSICAL 
SCIENCES  FOR  THE  OTHER  LESSON,  FOUR  OF  THE  FORTY  PRESENTED  ONE 

l » I 1 * ■<  » a , 

BIOLOGICAL  SCIENCE  LESSON  ANO  DURING  THE  OTHER  OBSERVATION  PERIOO 
DID  NOT  USE  SCIENCE.  THREE  TEACHERS  USED  ONE  BIOLOGICAL  SCIENCE 
LESSON  AND  ONE  GENERAL  SCIENCE  LESSON  DURING  THE  TWO  OBSERVATIONS, 
It  IS  GRATIFYING  TO  NOTE  THAT  ONE-FOURTH  OF  THE  TEACHERS  OIO  HAVE 
ONE  BIOLOGICAL  LESSON  AND  ONE  PHYSICAL  SCIENCE  LESSON.  TABLE  15 
PRESENTS  THE  COMPLETE  SUMMARY  OF  COMBINATIONS  OF  TYPES  OF  SCIENCE 
TAUGHT  OURING  VISITS  TO  THE  CLASSROOM  BY  THE  RESEARCHER, 
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table  is 

combinations  of  science  lessons  taught 

DURING  OBSERVATIONS 


No.  of  Teachers 

Type  of 

Science  Lesson 

18 

2 

BIOLOGICAL 

10 

1 

BIOLOGICAL, 

1 PHYSICAL 

* 

4 

1 

BIOLOGICAL, 

1 NONSCIENCE 

3 

1 

BIOLOGICAL, 

1 GENERAL  SCIENCE 

1 

1 

BIOLOGICAL, 

NO  OBSERVATION 

1 

1 

PHYSICAL,  1 

GENERAL  SCIENCE 

1 

1 

PHYSICAL,  NO  OBSERVATION 

1 

1 

PHYSICAL,  1 

NONSCIENCE 

1 

2 

NONSCIENCE 

Total  40 

I 

Results  of  the  Five  Interview 
Questions 

In  the  following  paragraphs  is  a summary  of  the  answers 

GIVEN  TO  THE  FIVE  GENERAL  INTERVIEW  QUESTIONS  WHICH  WERE  ASKED 
AFTER  ADMINISTERING  THE  INTERVIEW  CHECKLIST.  EXCELLENT  RAPPORT 
WAS  ESTABLISHED  AND  MAINTAINED  WHILE  THE  STUDENTS  WERE  IN  COL- 
LEGE AND  AS  THE  RESEARCH  PROGRESSED.  THESE  QUESTIONS  WERE 
ASKED  AFTER  OBSERVING  THE  TEACHERS  ON  TWO  0 IFFERENT  OCCASIONS. 
IF  RAPPORT  HAD  NOT  BEEN  GOOD,  IT  IS  DOUBTFUL  THAT  THE 
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TEACHERS  WOULO  HAVE  BEEN  AS  FREE  IN  THEIR  RESPONSES  AS  THEY  WERE* 

For  example,  several  teachers  stated  that  courses  taught  them  by 

THE  RESEARCHER  DIO  NOT  AID  IN  CARRYING  ON  THEIR  PROGRAMS* 

In  answer  to  the  question,  "What  did  you  have  in  your  col- 
lege TRAINING  WHICH  HAS  HELPEO  YOU  IN  CARRYING  ON  YOUR  SCIENCE 
PROGRAM?"  GENERAL  BIOLOGY,  HUMAN  PHYSIOLOGY,  AND  GENERAL  SCIENCE 
WERE  THE  RESPONSES  GIVEN  MOST  FREQUENTLY.  THE  RESPONSES  AND  THEIR 
FREQUENCY  ARE  GIVEN  IN  TABLE  16.  IT  IS  TO  BE  NOTED  THAT  THE 
TEACHER  COULD  MENTION  ONE  OR  MORE  COURSES  OR  EXPERIENCES  WHICH  WERE 
HELPFUL  IN  CARRYING  ON  AN  ELEMENTARY  SCHOOL  SCIENCE  PROCRAM* 

When  askeo  question  two,  "What  type  of  experiences  oo  you  think 

WOULD  HAVE  HELPED  YOU  IN  CARRYING  ON  YOUR  SCIENCE  PROGRAM?"  THE  TEACHERS 
GAVE  AN  ARRAY  OF  RESPONSES.  THESE  WERE  COMBINED  INTO  ONE  OF  S I X 
CATEGORIES  DEALING  WITH!  CONTENT,  METHODS,  PROFESSIONAL  CONTENT, 
MATERIALS,  KNOWLEDGE  OF  CHILOREN,  AND  MISCELLANEOUS  REQUESTS.  THERE 
WERE  TWENTY-ONE  RESPONSES  DEALING  WITH  PROFESSIONAL  CONTENT,  TWENTY 
RESPONSES  DEALING  WITH  CONTENT  MATERIAL,  FOURTEEN  DEALING  WITH  METH- 
ODS, FOUR  WITH  MATERIALS,  SIX  WITH  KNOWLEDGE  OF  CHILDREN,  AND  FOUR 
WITH  MISCELLANEOUS  REQUESTS.  IN  TABLE  17  ARE  THE  VARIOUS  RESPONSES 
AND  THE  CATEGORIES  INTO  WHICH  THESE  RESPONSES  WERE  READILY  GROUPEO. 

IN  ANSWER  TO  QUESTION  THREE,  "HAVE  YOU  HAO  ANY  IN-SERVICE 
EXPERIENCES  WHICH  HAVE  HELPEO  YOU  IN  YOUR  SCIENCE  PROGRAM?"  IT  IS 
INTERESTING  TO  NOTE  THAT  TWENTY-FIVE  OF  THE  FORTY  TEACHERS  STATE 
THAT  THEY  HAD  HAD  NO  IN-SERVICE  EXPERIENCES  WHICH  WERE  HELPFUL  IN  THE 
TEACHING  OF  SCIENCE.  TEN  OF  THE  FORTY  STATED  THAT  SCIENCE  WORKSHOPS 
WERE  HELPFUL,  WHILE  THREE  TEACHERS  STATED  THAT  TALKING  ANO  PLANNING 
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table  16 

SUMMARY  OF  RESPONSES  TO  QUESTION  Is  WHAT  OIO  YOU 
HAVE  IN  YOUR  COLLEGE  TRAINING  WHICH  HAS  HELPED 
YOU  IN  CARRYING  ON  YOUR 
SCIENCE  PROGRAM? 


Types  of  Responses  Number  of  Responses 


Courses  listed  as  beinq  helpful; 

General  biology  15 

Human  Physiology  10 

General  Science  7 

Elementary  Methods  4 

Practice  Teaching  1 

Physics  1 

all  science  courses  taken  4 

Topics  listed  as  being  helpful; 

Study  of  Plants  4 

Stuoy  of  Insects  3 

Foods  and  Nutrition  1 

Regional  Geography  1 

Health  ano  Hygiene  1 

Study  of  the  Microscope  1 

Study  of  the  Human  Skeleton  1 

How  to  Prepare  Slides  1 

Method  in  Which  Science  was  Taught  1 

Portions  of  Health  Methods  1 

Study  of  Biros  1 

Study  of  Snakes  1 

Study  of  Frogs  1 

Use  of  Scientific  articles  1 

Experiments  1 

Scientific  Drawings  1 

ALL  COURSES  HELPED  CULTURALLY 

BUT  NOT  OIRECTLY  1 

Responses  revealing  that  college  science 
PREPARATION  010  NOT  HELPI 


Nothing 


5 
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table  17 

SUMMARY  OF  RESPONSES  TO  QUESTION  lit  aIHaT  TYPE  OF 
EXPERIENCES  00  YOU  THINK  WOULD  HAVE  HELPED 

you  in  carrying  on  your  science 
program? 


Response  Number  of  teachers 


MAKING  RESPONSE 

Professional  con ten Tt 

Primary  science  3 

More  grammar  graoe  science  1 

Science  for  seventh  graoe  1 

Science  for  grade  level  preparing  to  teach  1 

Simpler  experiments  9 

Field  trips  2 

Things  around  us  1 

Practical  science  course  1 

Experience  course  1 

Experiments  in  general  science  l 

Total  21 

Con ten Tt 

Birds  1 

Plants  1 

Rocks  2 

Elementary  science  course  7 

Elementary  chemistry  course  1 

Information  concerning  general  science  1 

Electricity  1 

Sound  1 

Minerals  1 

More  liberal  arts  science  1 

More  biology  l 

a geography  other  than  that  being  taught  1 

Present  courses  should  consider  varied  interests  1 

Total  20 

METHODS! 

Methods  of  elementary  science  10 

Chance  to  observe  teachers  1 

Course  on  procedures  1 

Course  for  primary  teachers  1 

Science  workshops  1 

14 


Total 
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TaQLE  17— Cont  i nueo 


Response  Number  of  teachers 

MAKING  RESPONSE 


Knowledge  of  children: 


How  TO  EXPRESS  SELF  TO  CHILDREN  1 

Be  with  young  CHILDREN  studying  science  1 

More  about  children  2 

Visit  first  grade  and  talk  with  children  __2 

Total  6 

Materials: 

Materials  useable  for  elementary  work  1 

A COURSE  WITH  PRACTICAL  LEVEL  MATERIALS  2 

List  of  free  materials  1 

Total  4 

Miscellaneous  requests: 

Manuscript  writing  1 

Phonetics  2 

Desires  not  expressed  1 

Total  4 


WITH  FELLOW  STUDENTS  HELPED*  THE  TEACHERS  ARE  HAVING  FEW  HELPFUL 
IN-SERVICE  EXPERIENCES,  EXEMPLIFIED  BY  THE  FACT  THAT  TWENTY-FIVE 
HAO  NONE  AND  ONLY  ONE  PERSON  MENTIONED  MORE  THAN  ONE#  THE  COMPLETE 
RESULTS  OF  THE  RESPONSES  TO  QUESTION  THREE  ARE  PRESENTED  IN 

Table  13# 

WHEN  THE  TEACHERS  WERE  ASKED  WHAT  OTHER  EXPERIENCES  HAO 
BEEN  BENEFICIAL  IN  CONDUCTING  THEIR  SCIENCE  PROGRAMS,  FIFTEEN  TEACH- 
ERS, THIRTY-EIGHT  PER  CENT,  STATED  THAT  NO  OTHER  EXPERIENCES  HAD 
HELPED  IN  CARRYING  ON  THEIR  SCIENCE  PROGRAMS.  THERE  WERE  THIRTEEN 
RESPONSES  DEALING  WITH  DIRECT  EXPERIENCES  WITH  NATURE,  WHILE  THERE 
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WERE  EIGHT  RESPONSES  INVOLVING  MULT  I SENSORY  EXPERIENCES*  FOUR 
TEACHERS  MENTIONED  TRAVEL  AS  HELPFUL,  AND  SIX  MENTIONED  VARIOUS 
COURSES  NOT  TAKEN  AT  ATLANTIC  CHRISTIAN  COLLEGE.  TO  DEDUCE 
MEANING  FROM  THE  RESPONSES  IT  WAS  NECESSARY  TO  CATEGORIZE  THEM. 

Table  19  gives  the  responses  in  a categorized  manner  to  question 
four.  It  is  highly  probably  that  these  experiences  AIDED  IN 
CARRYING  on  SCIENCE  PROGRAMS. 

table  18 

SUMMARY  OF  RESPONSES  TO  QUESTION  lilt  HaVE  YOU  HaO  ANY 
IN-SERV ICE  EXPERIENCES  WHICH  HAVE  HELPED 
YOU  IN  YOUR  SCIENCE  PROGRAM? 


Type  of  Response 

Number 

of  Responses 

None 

25 

Science  workshops 

10 

Talking  ano  planning  with  fellow 

teachers 

3 

Principal  explained  how  to  use  a 

SCIENCE  KIT 

1 

Person  from  State  Department  gave 

HELP 

1 

Reaoing  teachers*  bulletins 

t 

1 

Science  notes  from  supervisor 

1 

Total 

42 

Question  five,  restated  in  Table  20,  is  a composite  of 

SEVERAL  SMALL  QUESTIONS.  THIS  QUESTION  WAS  ASKED  IN  AN  ATTEMPT  TO 
DETERMINE  THE  IMPORTANCE  ATTACHED  TO  SCIENCE  IN  THE  CLASSROOM  BY 
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THE  TEACHERS#  THE  RESPONSES  TO  QUESTION  FIVE,  GIVEN  IN  TABLE  20, 
WERE  GROUPED  ACCOROING  TO  THE  IDEAS  EXPRESSED. 


Table  19 

SUHMaRY  OF  RESPONSES  TO  QUESTION  IV*  WHAT  OTHER  EXPERIENCES 
HAVE  HELPED  YOU  IN  YOUR  SCIENCE  PROGRAM? 


Response  Number  of  Responses 


Responses  stating  a lack  of  other  helpful  experiences* 

No  OTHER  EXPERIENCES  15 

Responses  involving  experiences  with  nature* 

Life  on  a farm  6 

Physical  education  experiences  1 

Work  with  Girl  Scouts  2 

Camping  1 

College  science  club  1 

4-H  Club  1 

Home  demonstration  work  l 

Total  13 

Responses  involving  multisensory  experiences* 

Observation  of  children *s  reactions  1 

Personal  reading  and  study  1 

appreciation  of  science  1 

Talking  with  other  teachers  1 

Reading  about  science  1 

Church  work  1 

Social  work  1 

Television  l 

Total  8 

Responses  involving  travel* 

Trip  to  California  1 

Trips  to  different  places,  such  as  planetarium  3 

Total  4 

Responses  involving  courses  taken  in  science 
(other  than  Atlantic  Christian  College)* 

High  school  science  courses  2 

Science  methods  course  taken  at  University 
of  North  Carolina  1 

ALL  COURSES  STUDIED  AS  A CHILD  3 

Total  6 
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TABLE  20 

SUMMARY  OF  RESPONSES  TO  QUESTION  Vt  HOW  JO  YOU  FEEL  ABOUT  SCIENCE 
IN  YOUR  CLASSROOM?  00  YOU  FEEL  THAT  THE  TIME  YOU  SPENO  ON 
SCIENCE  IS  WORTHS ILE?  HOW  DO  YOUR  CHILDREN  REACT  TO 
SCIENCE?  DO  YOU  THINK  THAT  SCIENCE  IS  IMPORTmNT 
IN  THE  ELEMENTARY  SCHOOL?  IN  GENERAL  WILL  YOU 
EXPRESS  HOW  YOU  FEEL  ABOUT  TEACHING  CHILORSJ 
SCIENCE  IN  YOUR  CLASSROOM? 


Responses  Number  of  Responses 


Children  are  interested  in  science  25 

The  time  spent  on  science  is  well  spent  and 

IS  WORTH  WHILE  21 

Science  is  a necessary  and  important  part 

OF  THE  CURRICULUM  15 

Chiloren  enjoy  science  9 

SCIENCE  IS  EASILY  CORRELATED  WITH  OTHER 

AREAS  OF  STUOY  5 

Children  learn  about  their  environment 

THROUGH  STUDYING  SCIENCE  1 

Science  stimulates  interest  1 

Science  helps  children  to  develop  the  ability 


TO  REASON  i 

Children  respond  to  science  1 

Science  stimulates  reading  1 

Most  children  in  the  area  are  farm  children, 

which  makes  science  more  PRACTICAL  VP  1 

What  would  you  talk  about  without  science  1 

Science  keeps  coming  out  in  our  discussions  1 

Children  learn  from  asking  questions  about  science  1 


Not  in  favor  of  teaching  science  in  the  early 

GRADES 
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Results  of  Chi-Square  in  the  Study 
In  order  to  determine  the  relationship  between  teacher 

PERFORMANCE,  AS  INDICATED  BY  THE  CHECKLISTS  AND  QUESTIONNAIRE, 

ANO  OTHER  CHARACTERISTICS  OF  THE  TEACHERS,  SUCH  AS  SCIENCE  GRADE— 
POINT  AVERAGE,  IT  WAS  NECESSARY  TO  ARRIVE  AT  A SCORE  FOR  EACH 
TEACHER  ON  THE  PERFORMANCE  CRITERIA,  THIS  SCORE  WAS  OBTAINED 
FOR  EACH  TEACHER  BY  ADDING  THE  NUMBER  OF  CRITERIA  BEING  MET  SUC- 
CESSFULLY. AFTER  INDIVIDUAL  SCORES  WERE  OBTAINED,  THE  MEAN 
NUMBER  OF  PERFORMANCE  CRITERIA  BEING  MET  WAS  CALCULATED.  THE 
MEAN,  31.41,  WAS  USED  TO  DICHOTOMIZE  THE  POPULATION  INTO  TWO 
CLASSES,  "HIGH  PERFORMERS**  ANO  **LOW  PERFORMERS."  THE  RELATION- 
SHIP WAS  THEN  DETERMINED  BETWEEN  MEMBERSHIP  IN  ONE  OF  THESE  TWO 
CLASSES  ANO  THE  OTHER  VARIABLE  FOR  WHICH  DATA  HAD  BEEN  SECURED. 

When  the  relationship  between  the  dichotomized  performance 

VARIABLE  ANO  THE  NUMBER  OF  SEMESTER  HOURS  TAKEN  IN  SCIENCE, 
DICHOTOMIZED  AT  THE  MEAN  OF  12.21  SEMESTER  HOURS,  WAS  INVESTI- 
GATED A CHI-SQUARE  OF  .31  WAS  03TAINE0.  THIS  RESULT  LEADS  TO  THE 
INFERENCE  THAT  THERE  IS  NO  STATISTICALLY  SIGNIFICANT  RELATIONSHIP 
BETWEEN  THE  NUMBER  OF  SEMESTER  HOURS  TAKEN  IN  SCIENCE  AND  TEACHER 
PERFORMANCE  . 

Upon  investigation  of  the  relationship  between  science 

GRADE-POINT  AVERAGES,  DICHOTOMIZED  AT  THE  MEAN  OF  1.77,  WITH  THE 
PERFORMANCE  CRITERIA  A CHI— SQUARE  OF  9.67  WAS  OBTAINED.  SUCH  A 
RESULT  WOULD  HAVE  OCCURRED  LESS  THAN  ONE  IN  ONE-HUNDRED  TIMES  IF 
ONLY  CHANCE  WERE  THE  EXPLANATION.  IT  CAN  THEREFORE  BE  CONCLUDED 
THAT  A HIGHLY  SIGNIFICANT  RELATIONSHIP  EXISTS  BETWEEN  GRAOES  MADE 
IN  SCIENCE  COURSES  AND  PERFORMANCES  AS  SCIENCE  TEACHERS. 
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When  the  general  grade  point  averages,  dichotomized  at  the 
MEAN  OF  1*72,  WERE  RELATED  TO  THE  PERFORMANCE  CRITERIA,  A CHI- 
SQUARE  OF  3*29  WAS  OBTAINED,  WHICH  IS  SLIGHTLY  BELOW  THE  FIVE 
PER  CENT  LEVEL  OF  CONFIDENCE*  THEREFORE,  FOR  THE  PRESENT  DATA, 
CHANCE  CANNOT  BE  EXCLUDED  AS  AN  EXPLANATION  OF  THE  POSITIVE  RELA- 
TIONSHIP EXHIBITED  BETWEEN  GENERAL  GRADE-POINT  AVERAGES  AND  PER- 
FORMANCES AS  TEACHERS  OF  ELEMENTARY  SCHOOL  SCIENCE* 

In  AN  EFFORT  TO  DETERMINE  THE  RELATIONSHIP  BETWEEN  TEACHER 
PERFORMANCE  AND  CERTAIN  COURSES  TAKEN  IN  COLLEGE,  THE  SAMPLE  OF 
TEACHERS  WAS  DIVIDED  INTO  SUB-GROUPS,  THOSE  WHO  HAD  TAKEN  A PARTIC- 
ULAR COURSE  AND  THOSE  WHO  HAD  NOT  TAKEN  THIS  COURSE*  WHEN  GENERAL 
BIOLOGY  WAS  INVESTIGATED  IN  RELATION  TO  THE  PERFORMANCE  CRITERIA,  A 
CHI-SQUARE  OF  *10  WAS  OBTAINED  WHICH  INDICATES  THERE  IS  NO  SIGNIFI- 
CANT RELATIONSHIP  BETWEEN  THOSE  WO  TOOK  GENERAL  BIOLOGY  AND  THOSE 
TEACHERS  THAT  DID  NOT  TAKE  IT  AND  PERFORMANCE  ON  THE  CRITERIA  OF  A 

GOOD  ELEMENTARY  SCHOOL  SCIENCE  PROGRAM*  THE  SAME  PROCEDURE  WAS 

. . ^ 

USED  FOR  GENERAL  SCIENCE  ANO  HUMAN  ANATOMY  ANO  PHYSIOLOGY  AND  IN 
BOTH  CASES  THERE  PROVED  TO  BE  NO  SIGNIFICANT  RELATIONSHIP* 

IN  CONSIDERING  QUESTION  ONE,"WHAT  TYPE  OF  EXPERIENCES  OID 
YOU  HAVE  IN  YOUR  COLLEGE  TRAINING  WHICH  HAVE  HELPED  YOU  IN  CARRY- 
ING ON  YOUR  SCIENCE  PROGRAM?"  THE  NUMBER  OF  EXPERIENCES  MENTIONED, 
DICHOTOMIZED  AT  THE  MEAN  OF  THE  EXPERIENCES  MENTIONED,  1*73, 

WAS  COMPARED  WITH  THE  DICHOTOMIZED  GROUPING  OF  THE  PERFORMANCE 
CRITERIA.  A CHI-SQUARE  OF  *55  INDICATED  THAT  NO  SIGNIFICANT 
RELATIONSHIP  BETWEEN  PERFORMANCE  AND  THE  NUMBER  OF  RESPONSES  GIVEN 
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TO  THIS  QUESTION  COULO  BE  INFERRED*  IN  FURTHER  INTERPRET  INS  THE 
RESPONSES  TO  QUESTION  ONE,  THE  NUMBER  OF  TEACHERS  WHO  MENTIONED 
BIOLOGY  AS  BEING  OF  HELP  AND  THE  NUMBER  OF  TEACHERS  THAT  DIO  NOT 
MENTION  IT  AS  BEING  OF  HELP  WERE  COMPARED  WITH  THE  TWO  GROUPINGS 
ON  PERFORMANCE  CRITERIA*  A CH I— SQUARE  OF  .99  SUGGESTS  THERE  WAS 
NO  SIGNIFICANT  RELATIONSHIP  BETWEEN  PERFORMANCE  AND  THOSE  THAT 
MENTIONED  OR  OIO  NOT  MENTION  GENERAL  BIOLOGY  AS  BEING  HELPFUL. 

The  same  procedure  was  used  for  general  science  and  human  anatomy 

AND  PHYSIOLOGY.  In  BOTH  CASES  THE  RELATIONSHIP  PROVED  TO  BE  NON- 
SIGN I F I CANT. 

* 

In  CONSIDERING  QUESTION  THREE, "HAVE  YOU  HAD  ANY  IN-SERVICE 
EXPERIENCES  WHICH  HAVE  HELPED  YOU  IN  YOUR  SCIENCE  PROGRAMS?' THE 
COMPARISON  WAS  MADE  BETWEEN  THE  PERFORMANCE  CRITERIA  AND  THOSE 
TEACHERS  WITH  IN-SERVICE  EXPERIENCES  AND  THOSE  WITHOUT  IN-SERVICE 
EXPERIENCES.  A CHI-SQUARE  OF  2.00  INDICATES  THERE  IS  NO  SIGNIFICANT 
RELATIONSHIP  BETWEEN  TEACHERS  HAVING  OR  NOT  HAVING  HAD  IN-SERVICE 
EXPERIENCES  AND  TEACHER  PERFORMANCE  IN  THE  CLASSROOM. 

A 

In  answer  to  question  four,"WHat  other  experiences  have 

HELPED  YOU  IN  YOUR  SCIENCE  PROGRAM?' THE  RELATIONSHIP  WAS  INVESTI- 
GATED BETWEEN  THE  PERFORMANCE  CRITERIA  ANO  THOSE  TEACHERS  MENTIONING 
AT  LEAST  ONE  SUCH  EXPERIENCE  ANO  THOSE  FAILING  TO  MENTION  ANY  SUCH 
EXPERIENCE.  A CHI-SQUARE  OF  3.81  OF  THIS  RELATIONSHIP  IS  SLIGHTLY 
BELOW  THE  FIVE  PER  CENT  LEVEL  OF  CONFIDENCE.  THIS  WOULD  INDICATE 
THAT  SOME  RELATIONSHIP  MAY  EXIST  BUT  THAT  AT  THE  LEVEL  OF  CONFI- 
DENCE SELECTED,  CHANCE  COULO  NOT  BE  EXCLUDED  AS  A PROBABLE  EXPLA- 
NATION OF  THE  RELATIONSHIP  OBTAINED. 
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TABLE  21 


THE  RESULTS  OF  CHI-SQUnRE 


Relationsh ips 

Investigated  Chi-Square  Interpretation 

Performance 

Criteria 

Semester  hours 

IN  SCIENCE 

.31 

Of  no  s ign if icance 

ft 

Grade-point  average 

OF  SCIENCE  COURSES 

9.67 

Significant  at 

1^  LEVEL 

Slightly  below  the 

5$  LEVEL  OF  CON- 
FIDENCE 

Of  NO  SIGNIFICANCE 

n 

General  grade- 
point  AVERAGE 

3.29 

it 

Those  with  general 
biology 

o 

H 

• 

n 

Those  with  3-6  hours 
of  general  science 

2.71 

ft 

n 

Those  with  human 
physiology 

.48 

It 

ft 

Number  of  responses 

TO  QUESTION  1 

.55 

ft 

tt 

Those  who  named  general 
biology  as  being  helpful 

.99 

ft 

tt 

Those  who  named  general 

SCIENCE  AS  BEING  HELPFUL 

.85 

H 

it 

Those  who  named  human 
physiology  as  being 

HELPFUL 

1.07 

H 

it 

In-service 

experience 

2.00 

tt 

» 

Other  helpful 
experiences 

3.81 

Slightly  below  the 
5 % level  of  con- 

FIOENCE 
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Summary 

1.  The  high  school  science  taken  most  frequently  was 

GENERAL  BIOLOGY,  AND  GENERAL  SCIENCE  WAS  THE  NEXT  MOST  FREQUENTLY 
TAKEN*  IN  HIGH  SCHOOL,  THE  COMBINATION  OF  SCIENCES  TAKEN  MOST 
FREQUENTLY  WAS  THAT  OF  THE  TWO  SCIENCES,  GENERAL  BIOLOGY  AND  GENERA 
SCIENCE* 

2*  IN  COLLEGE,  GENERAL  BIOLOGY  WAS  THE  SCIENCE  MOST  FRE- 
QUENTLY TAKEN J HUMAN  PHYSIOLOGY  AND  GENERAL  SCIENCE  THE  NEXT  TWO 
MOST  FREQUENTLY  TAKEN*  A COMBINATION  OF  THREE  SCIENCES,  GENERAL 
BIOLOGY,  PHYSIOLOGY,  AND  GENERAL  SCIENCE  WAS  THE  MOST  FREQUENT,  «NO 
A COMBINATION  OF  THE  TWO  SCIENCES  GENERAL  BIOLOGY,  AND  HUMAN  ANATOMY 
AND  PHYSIOLOGY  WERE  THE  NEXT  COMBINATION  TAKEN  MOST  FREQUENTLY. 

3*  From  the  observation  checklist  all  of  the  teachers 

UTILIZE  STORAGE  SPACE  IN  AN  ORDERLY  MANNER.  ALSO,  FROM  THE  OBSERVA- 
TION CHECKLISTS,  RATHER  HIGH  PERCENTAGES  INDICATE  THAT  THE  TEACHERS 
RESPECT  THE  INDIVIDUALS  IN  THE  CLASSROOMS,  GIVE  PERSONAL  ATTENTION, 
ANO  ENJOY  WORKING  WITH  CHILDREN*  ALSO  FROM  THE  HIGH  PERCENTAGES, 
THERE  IS  AN  INDICATION  THAT  THE  TEACHERS EMPHAS I ZE  FACTS  ANO  PRIN- 
CIPLES AND  ARE  OBJECTIVE  IN  THE  PRESENTATION  OF  THESE  FACTS* 

4.  By  the  responses  to  the  questionnaire  items  the  teachers 

HAVE  INDICATED  THAT  THEY  CARRY  ON  PROGRAMS  WHICH  ARE  STUDENT-TEACHER 
PLANNED  AND  PROVIDE  TIME  FOR  SPONTANEOUS  SCIENCE.  THE  TEACHERS 
ALSO  INDICATED  THAT  THEY  PROVIDE  MANY  DIFFERENT  TYPES  OF  EXPERI- 
ENCES IN  THEIR  SCIENCE  PROGRAMS,  THAT  THEY  ENCOURAGE  THE  USE  OF 
MATERIALS  FROM  THE  STUDENTS*  ENVIRONMENT  yHEM  POSSIBLE,  AND 
INTEGRATE  SCIENCE  WITH  OTHER  AREAS  OF  SCIENCE  WHEN  APPROPRIATE. 
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They  encourage  exploration  and  investigation  op  many  sources  in 

OBTAINING  FACTS  TO  SOLVE  PROBLEMS.  THEY  HELP  CHI  LORE  ARRIVE  AT 
TENTATIVE  SCIENTIFIC  CONCLUSIONS  AND  ENCOURAGE  STUDENTS  TO  RELATE 
SCIENTIFIC  CONCLUSIONS  AFTER  FACTS  ARE  GATHERED. 

OF  THE  FOUR  ITEMS  CONCERNING  THE  EVALUATION  OF  THE  SCIENCE 
PROGRAM,  THE  TEACHERS  INDICATED  THEY  MOST  FREQUENTLY  USE  OBSERVATION 
OF  CHILDREN  TO  SEE  IF  THERE  IS  ANY  CHANGE  IN  BEHAVIOR  AFTER  STUDY- 
ING A PARTICULAR  TOPIC. 

5.  From  responses  on  the  interview  checklist,  the  teachers 

HAVE  INDICATED  THAT  THEY  MAKE  USE  OF  EXPERIMENTS  IN  THEIR  SCIENCE 
programs.  They  also  indicated  that  they  use  discussions  in  con- 
nection WITH  MULT  I SENSORY  MATERIALS.  FURTHER,  THEY  INOICATEO 
THEY  MAKE  USE  OF  SCIENCE  BOOKS  AS  REFERENCES  AND  ALSO  USE  SCIENCE 
BOOKS  AS  DIFFERENT  TOPICS.  THE  TEACHERS  ALSO  INOICATEO  THAT  COM- 
MUNITY RESOURCES  ARE  NOT  UTILIZED  AS  OFTEN  AS  POSSIBLE. 

6.  During  observations  the  biological  sciences  were  used 

AS  THE  BASIS  OF  THE  LESSONS  MORE  FREQUENTLY  THAN  THE  PHYSICAL  SCIENCES. 

7.  The  TEACHERS  INOICATEO  8Y  RESPONSE  THAT  GENERAL  BIOLOGY, 
HUMAN  PHYSIOLOGY,  AND  GENERAL  SCIENCE  WERE  THE  SCIENCES  MOST  HELP- 
FUL IN  CARRYING  ON  THEIR  SCIENCE  PROGRAMS. 

8.  8Y  INTERVIEW,  TWENTY-ONE  OF  THE  TEACHERS  EXPRESSED 

THE  BELIEF  THAT  MORE  PROFESSIONAL  CONTENT  MATERIAL  WOULD  HAVE  AIDED 
IN  CONDUCTING  THEIR  PROGRAMS.  TWENTY  EXPRESSED  THE  POINT  OF  VIEW 
THAT  MORE  CONTENT  MATERIAL  APPROPRIATE  FOR  USE  WITH  CHILDREN  WOULD 
HAVE  BEEN  BENEFICAIL,  WHILE  FOURTEEN  EXPRESSED  THE  IDEA  THAT 


SCIENCE  METHODS  EXPERIENCES  WOULD  HAVE  BEEN  HELPFUL. 


9*  From  interview  responses  twenty-five  of  the  teachers 

STATED  THEY  HAD  HAD  NO  IN-SERVICE  EXPERIENCES  WHICH  PROVED  HELP- 
FUL IN  CONDUCTING  A SCIENCE  PROGRAM;  WHILE  TEN  STATED  THAT  SCIENCE 
WORKSHOPS  HAD  AIDED* 

10.  WHEN  ASKED  WHAT  OTHER  EXPERIENCES  HAD  HELPEO  IN  THEIR 
SCIENCE  PROGRAMS;  THIRTEEN  GAVE  RESPONSES  INVOLVING  EXPERIENCES 
WITH  NATURE;  EIGHT  GAVE  RESPONSES  INVOLVING  MULT  I SENSORY  EXPERI- 
ENCES, FOUR  WITH  TRAVEL  EXPERIENCES,  ANO  SIX  INVOLVING  COURSES  NOT 
TAKEN  AT  ATLANTIC  CHRISTIAN  COLLEGE. 

11.  The  teachers  feel  that  science  is  of  importance  in 

THEIR  CLASSROOMS  AS  EVIDENCED  BY  THE  FACT  THAT  TWENTY-FIVE  OF  THE 
TEACHERS  STATEO  THAT  CHILDREN  ARE  INTERESTED  IN  SCIENCE,  TWENTY- 
ONE  TEACHERS  FEEL  THAT  THE  TIME  SPENT  ON  SCIENCE  IS  WELL  SPENT, 
FIFTEEN  FEEL  THAT  SCIENCE  IS  A NECESSARY  PART  OF  THE  CURRICULUM, 
NINE  FEEL  THAT  CHILDREN  ENJOY  SCIENCE  AND  SIX  STATED  THAT  SCIENCE 
IS  EASILY  CORRELATED  WITH  OTHER  AREAS  OF  STOP  “ 


a.  There  is  a significant  relationship  between  performance 

AS  A TEACHER  AND  GRADES  MADE  ON  COLLEGE  SCIENCE  COURSES. 

a.  There  is  no  significant  relationship  between  courses 

TAKEN  ANO  PERFORMANCE  AS  A TEACHER. 

c.  The  few  in-service  experiences,  ano  other  "helpful" 

EXPERIENCES  OF  THE  TEACHERS,  ACCOROING  TO  CHI-SQUARE  RESULTS, 

HAVE  NO  SIGNIFICANT  RELATIONSHIP  TO  TEACHER  PERFORMANCE. 


12.  AS  INDICATED  BY  CH I— SQUARE! 


CHAPTER  V 


DISCUSSION  OF  THE  RESULTS  OF  THE  STUDY 

The  problem  of  this  study  has  been  to  evaluate  classroom 

PERFORMANCE  OF  TEACHERS  IN  ELEMENTARY  SCIENCE  AND  TO  EXAMINE  THE 
SCIENCE  PROCRAM  PROVIDED  AT  ATLANTIC  CHRISTIAN  COLLEGE  FOR  THESE 
TEACHERS,  SOME  BRIEF  COMMENTS  WERE  MADE  WITH  THE  PRESENTATION 

OF  THE  RESULTS  OF  THIS  STUDY  IN  CHAPTER  IV,  THE  PRESENT  CHAPTER 
WILL  DISCUSS  MORE  FULLY  THESE  RESULTS. 

Discussion  of  Student  Records 

From  the  study  of  the  high  school  courses  taken  in  science 

BY  THE  TEACHER,  IT  WAS  OBVIOUS  THAT  THE  BIOLOGICAL  SCIENCES  WERE 
STRESSED  MUCH  MORE  THAN  THE  PHYSICAL  SCIENCES,  AS  EXEMPLIFIED  BY  THE 
FACT  THAT  THIRTY-FOUR  OF  THE  FORTY  HAD  BIOLOGY  WHILE  ONLY  SIXTEEN 
HAD  CHEMISTRY  AND  ONLY  FOUR  HAD  PHYSICS.  THIS  TREND  WAS  CONTINUED 
FROM  HIGH  SCHOOL  INTO  COLLEGE  FOR  THE  TEACHERS  IN  THE  STUDY. 

The  fact  that  students  know  MORE  ABOUT  the  BIOLOGICAL  SCIENCES 
THAN  THEY  00  ABOUT  THE  PHYSICAL  SCIENCES,  PROVIDES  A POSSIBLE 
REASON  THAT  THEY  ELECT  TO  CONTINUE  STUDYING  THE  SAME  FIELO  OF 
SCIENCE  IN  COLLEGE.  WHETHER  THE  ABOVE  REASON  IS  TRUE  IN  THE  PRE- 
SENT CASE  OR  NOT,  IT  IS  TRUE  THAT  GENERAL  B IOLOGY  WAS  THE  COURSE 
MOST  FREQUENTLY  TAKEN  IN  COLLEGE  AND  HUMAN  ANATOMY  ANO  PHYSIOLOGY 
THE  NEXT  MOST  FREQUENTLY  TAKEN.  SIXTEEN  HAD  GENERAL  SCIENCE,  ONLY 
FOUR  HAD  CHEMISTRY,  AND  ONLY  FIVE  HAD  EITHER  GENERAL  OR  PRACTICAL 

physics.  However,  there  are  other  reasons  why  the  biological 


88 


69 


COURSES  WERE  TAKEN  MORE  FREQUENTLY  THAN  THE  PHYSICAL  SCIENCE  COURSES. 

Perhaps  the  chief  reason  is  that  human  anatomy  and  physiology  dur- 
ing THE  PER  100  COVERED  BY  THIS  STUDY  HELPED  FULFILL  NORTH  CAROLINA 

education  requirements.  In  addition,  at  Atlantic  Christian  College 

GENERAL  BIOLOGY  IS  A PREREQUISITE  OF  HUMAN  ANATOMY  AND  PHYSIOLOGY. 

There  are  instances  where  the  teachers  had  anatomy  and  physiology 

WITHOUT  HAVING  HAD  GENERAL  BIOLOGY,  BUT  THESE  ARE  EXCEPTIONS  RATHER 
THAN  THE  RULE.  IF  A STUDENT  HAD  THE  COURSE  IN  GENERAL  BIOLOGY,  THEN 
HE  TOOK  THE  COURSE  IN  HUMAN  ANATOMY  ANO  PHYSIOLOGY  AND  COMPLETED  HIS 
COLLEGE  SCIENCE-MATHEMATICS  REQUIREMENT  BY  TAKING  GENERAL  SCIENCE. 

With  such  training  one  could  expect  that  the  majority  of  science 

BEING  TAUGHT  IN  THE  ELEMENTARY  SCHOOL  W0UL0  BE  BIOLOGICAL  IN  NATURE. 

Such  is  the  case,  as  shown  by  the  fact  that  fifty-four  of  the 

SCIENCE  LESSONS  0BSERVE0  WERE  CONCERNED  WITH  THE  BIOLOGICAL  SCIENCES. 

another  fact  which  should  not  be  minimized  when  considering  the  high 

PERCENTAGE  OF  LESSONS  OF  A BIOLOGY  TYPE  IS  THAT  THE  TEACHERS  WERE 
PERSONALLY  ACQUAINTED  WITH  THE  RESEARCHER,  SINCE  HE  TAUGHT  MOST  OF 
THEM  THEIR  BIOLOGICAL  SCIENCES  AT  THE  COLLEGE.  THIS  FACTOR  MAY 
HAVE  INFLUENCED  THE  TYPE  OF  SCIENCE  TAUGHT  DURING  OBSERVATIONS.  EVEN 
WITH  THIS  IN  MIND,  THE  RECORDS  OF  THE  STUDENTS  SHOW  THAT  FROM  THE 
STANDPOINT  OF  HOURS  DEVOTED  TO  STUDY  IN  HIGH  SCHOOL  ANO  COLLEGE  THEY 
ARE  BETTER  PREPARED  IN  THE  BIOLOGICAL  SCIENCES  THAN  THEY  ARE  IN  THE 


PHYSICAL  SCIENCES. 


Discussion  of  the  Checklists 

From  a study  of  the  results  of  the  observation  checklists, 
it  is  seen  that  varied  precentages  of  the  teachers  are  meeting  the 
various  criteria.  The  researcher  has  chosen  85$  as  an  arbitrary 

FIGURE  TO  INDICATE  THE  ADEQUACY  OF  TEACHER  PERFORMANCE  IN  ANY  GIVEN 
AREA.  This  is  a relatively  high  PERCENTAGE,  but  was  chosen  to 
REDUCE  THE  PROBABILITY  OF  VARIOUS  CHANCE  FACTORS.  In  ADDITION, 

THE  RESEARCHER  FELT  THAT  THERE  WOULD  BE  GREATER  CONFIDENCE  IN  THE 
RESULTS  IF  EACH  CRITERION  WERE  MET  BY  A HIGH  PERCENTAGE  OF  TEACHERS 

Listed  in  Table  22  are  the  criteria  which  were  met  by  at 

LEAST  EIGHTY-FIVE  PER  CENT  OF  THE  TEACHERS,  AND  IN  TABLE  23  ARE 
THE  CRITERIA  WHICH  ARE  NOT  BEING  MET  BY  EIGHTY-FIVE  PER  CENT  OF 
THE  TEACHERS.  THESE  TABLES  INCLUDE  THE  DATA  FROM  THE  THREE  INSTRU- 
MENTS USED  IN  THE  STUOY. 

IT  CAN  BE  SEEN  FROM  AN  EXAMINATION  OF  TABLES  22  AND  23 
THAT  SIX  OF  THE  FOURTEEN  CRITERIA  OF  THE  OBSERVATION  CHECKLIST 
ARE  BEING  MET  BY  EIGHTY— FIVE  PER  CENT  OR  MORE  OF  THE  TEACHERS. 

Eight  of  these  criteria  are  being  met  to  some  extent  but  not  ade- 
quately. The  only  criterion  being  met  concerning  physical  facili-, 

TIES  WAS  THE  UTILIZATION  OF  STORAGE  SPACE.  LESS  THAN  EIGHTY— FIVE 
PER  CENT  OF  THE  TEACHERS,  HOWEVER,  ARE  MANIPULATING  THE  PHYSICAL 
FACILITIES  OF  THE  CLASSROOM  FOR  A LABORATORY  ATMOSPHERE.  IT  SEEMS 
THAT  THE  TEACHERS  ARE  NOT  COGNIZANT  OF  THE  BENEFITS  OERIVED  FROM  A 
LABORATORY-LIKE  CLASSROOM  OR  LACK  THE  SKILLS  TO  UTILIZE  THE  FACILI- 
TIES OF  THE  CLASSROOM  FOR  THE  ADVANTAGE  OF  THE  TEACHING  SITUATION. 
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TABLE  22 

CRITERIA  BEING  MET  BY  EIGHTH  I VE  PER  CENT  OF  THE  TEACHERS 


Observation  Criteria 


Physical  facilities: 

5*  Storage  space  is  utilized  in  an  orderly  manner 

Relations  with  children*  a good  teacher 

1.  Respects  each  individual,  accepting  his  contributions 
2*  Gives  personal  attention 

7.  Enjoys  working  with  children,  i.e.  is  enthusiastic  and 
stimulating 

Understanding  of  subject  matter*  a good  teacher 

1.  Emphasizes  the  facts  and  principles  involved  in  the 
situation 

2.  Is  objective  in  the  presentation  of  these  facts 


Questionnaire  Criteria 


Type  of  program*  a good  science  program  is  one  which 
1.  Is  student-teacher  planneo 

3.  Provides  time  for  spontaneous  sciences,  that  is,  science 

BROUGHT  IN  BY  STUDENTS  AND  NOT  PLANNEO 

4.  Provides  many  different  types  of  experiences  in  order  to 

DEVELOP  SCIENTIFIC  ATTITUDES  AND  CONCEPTS 

6*  Encourages  use  of  materials  from  the  student’s  natural 

ENVIRONMENT 

7m  Integrates  science  with  other  areas  of  study  when 
APPROPRIATE 

8*  Encourages  exploration  of  many  different  sources  in 

OBTAINING  FACTS 

9«  Encourages  investigation  in  solving  problems 
10*  Helps  children  arrive  at  tentative  scientific  conclusions 

AFTER  FACTS  ARE  GATHERED 

12.  Encourages  stuoents  to  relate  scientific  conclusions 

AFTER  FACTS  ARE  GATHERED 

Evaluation  of  progress*  In  evaluating  the  science  program  a good 

TEACHER 

Am  Observes  children  to  see  if  there  is  any  observable  change 
in  behavior  after  studying  a particular  topic 
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TaBLE  22 — Continued 


Interview  Criteria 


Types  of  experiences*  a good  science  program 

1*  INCLUOES  EXPERIMENTS* 

a*  Opportunities  for  all  children  to  participate  in  the 

EXPERIMENTS 

8.  Experiments  not  dependent  upon  expensive  equipment 
o*  Experiments  used  as  a method  of  answering  questions 

2.  Provides  experiences  with  multisensory  materials* 
g.  Discussions  meld  in  connection  with  multisensory 

’ MATER  I ALS 

3*  Provides  experiences  with  reaoing  materials* 
a*  Science  books  used  as  references 
b.  Science  books  of  different  topics  used  in  the 

PROGRAM 


WHILE  THERE  IS  SOME  EVIDENCE  OF  MATERIALS  FROM  THE  ENVIRONMENT  AND 
EVIDENCE  OF  CHILDREN'S  SCIENCE  WORK  IN  PROGRESS,  THERE  IS  AN 
APPARENT  WEAKNESS  IN  THIS  AREA  WHICH  SHOULD  BE  CORRECTED, 

In  THE  AREA  OF  RELATIONS  WITH  CHILDREN,  MOST  OF  THE  TEACHERS 
RESPECT  CHILDREN,  GIVE  PERSONAL  ATTENTION,  AND  ENJOY  WORKING  WITH 

them.  Three  important  criteria,  however,  were  not  being  met  success- 
fully. These  pertained  to  encouraging  participation,  stimulating 

LEADERSHIP^  AND  HELPING  CHILDREN  COMPREHEND  DEMOCRATIC  WAYS  OF  WORK- 
ING. It  WOULD  SEEM  THAT  THESE  CRITERIA  NOT  BEING  MET  SATISFACTORILY 
MIGHT  BE  THE  RESULTS  OF  NOT  UNDERSTANDING  HOW  TO  INVOLVE  CHILDREN 
IN  THE  DEMOCRATIC  LEARNING  PROCESS.  THE  TEACHERS,  HOWEVER,  ARE 
MEETING  THE  CRITERIA  CONCERNING  AN  UNDERSTANDING  OF  SUBJECT  MATTER. 

They  emphasize  facts  and  principles  and  are  objective  in  their  pre- 
sentation. It  seems  that  the  teachers  are  adequately  prepared  in 
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Table  23 

CRITERIA  not  being  met  by  eighty-five  per  cent 
OF  THE  TEACHERS 


Observation  Criteria 


Physical  facilities*  a classroom  which  lends  itself  to  the  teachinc 

OF  science  is  one  which 

2*  Whenever  reasonably  possible,  furniture  is  arranged  so 

AS  TO  PROVIDE  MAXIMUM  WORK  AREA  FOR  STUDENTS  CONDUCTING 
EXPERIMENTS 

3*  Whenever  reasonably  possible,  furniture  is  arranged  so 

AS  TO  PROVIDE  GOOD  VISION  OF  EXPERIMENTS 

4,  Whenever  reasonably  possible,  furniture  is  arranged  so 
as  to  make  the  best  use  of  light  in  the  classroom 

8»  There  are  materials  from  the  child’s  environment,  such  as 
rocks,  minerals,  animals,  and  plants 
10.  There  is  evidence  of  children’s  science  work  in  progress 

Relations  with  children:  a good  teacher 

3.  Encourages  participation  of  children  in  class  activities 
4*  Provides  a variety  of  opportunities  for  children’s 
leadership 

5.  Helps  children  to  comprehend  democratic  ways  of  working 

BY  PROVIDING  AN  ATMOSPHERE  OF  RESPONSIBILITY  AND  FREEDOM 
IN  CLASSROOM 


Questionnaire  Criteria 


Type  of  program*  a gooo  science  program  is  one  which 

2*  Encourages  children  to  see  the  interrelationships  between 

THE  PHYSICAL  ANO  BIOLOGICAL  SCIENCES 

5*  Provides  experiences  that  allow  for  variation  in  maturity 

LEVELS 

11*  Helps  children  analyze  data  to  see  how  it  is  relateo  to 

THE  PROBLEM 

13.  Helps  stuoents  understand  large  scientific  principles 

Evaluation  of  program*  In  evaluating  the  science  program  a good 

TEACHER 

5.  Uses  student  conferences 

6.  Uses  parent  conferences 

7.  Encourages  self-evaluation— pupil  diagnosis  of  his 

STRENGTHS  ANO  WEAKNESSES 
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TaBLE  23— -Continued 
Interview  Criteria 

Types  of  experiences:  a good  science  program 

3.  Provioes  experiences  with  reaoing  materials 

c.  Science  pamphlets  from  different  sources 

4.  Provides  experiences  with  community  resources 

a.  Opportunities  for  children  to  become  familiar  with 

THEIR  ENVIRONMENT  THROUGH  NATURE  WALKS 

c*  Opportunities  for  resource  persons  interested  in 

SCIENCE  TO  TALK  WITH  CHILDREN 

d.  Trips  taken  to  stimulate  interest  and  to  answer 

PARTICULAR  QUESTIONS 

— 11  — ...  . ..  - 

THE  USE  AND  UNDERSTANDING  OF  SCIENTIFIC  FACTS.  IT  MUST  BE  REMEMBERED, 
HOWEVER,  THAT  THESE  SCIENTIFIC  FACTS  ARE  CONCERNED  WITH  THE  BIOLOGI- 
CAL SCIENCES. 

« 

ACCORDING  TO  THE  QUESTIONNAIRE  OATA,  REPORTED  BY  THE  TEACH- 
ERS, NINE  OF  THE  THIRTEEN  CRITERIA  PERTAINING  TO  THE  TYPE  OF  SCIENCE 
PROGRAM  ARE  BEING  MET  SUCCESSFULLY.  ALL  OF  THE  TEACHERS  INDICATE 
THAT  THEY  ENCOURAGE  USE  OF  MATERIALS  FROM  THE  ENVIRONMENT  AND,  WHEN 
POSSIBLE,  INTEGRATE  SCIENCE  WITH  OTHER  AREAS  OF  STUDY.  THEY  ALSO 
ENCOURAGE  STUDENTS  TO  REACH  SCIENTIFIC  CONCLUSIONS  AFTER  FACTS  ARE 
GATHERED.  IN  ADDITION,  THE  PROGRAMS  OF  THE  TEACHERS  ARE  STUOENT— 
TEACHER  PLANNED  AND  PROVIDE  TIME  FOR  SPONTANEOUS  SCIENCE.  THEIR 
PROGRAMS  ALSO  INCLUDE  MANY  DIFFERENT  TYPES  OF  EXPERIENCES  ANO  EN- 
COURAGE EXPLORATION  OF  DIFFERENT  SOURCES  IN  OBTAINING  FACTS  FOR  A 

problem.  Further,  their  science  programs  encourage  investigation 

IN  SOLVING  PROBLEMS,  ANO  AID  CHILDREN  IN  ARRIVING  AT  SCIENTIFIC 
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CONCLUSIONS  AFTER  FACTS  ARE  GATHEREO.  THE  TEACHERS  00  CONSIDERABLE 
STUOENT-TEACHER  PLANNING*  THEY  PROVIDE  MANY  EXPERIENCES  IN  BOTH 
PLANNED  AND  SPONTANEOUS  SESSIONS,  YET  THEY  DO  NOT  PROVIDE  FOR  DIF- 
FERENCES IN  MATURITY  LEVELS  OF  THE  STUDENTS*  THE  TEACHERS  ENCOURAGE 
EXPLORATION  IN  SOLVING  PROBLEMS  AND  THEY  AID  STUDENTS  IN  DRAWING 
SCIENTIFIC  CONCLUSIONS,  YET  THEY  DO  NOT  AID  STUDENTS  IN  UNDERSTAND- 
ING LARGE  SCIENTIFIC  PRINCIPLES  NOR  DO  THEY  AID  CHILDREN  IN  SEEING 
THE  INTERRELATIONSHIPS  AMONG  THE  SCIENCES. 

From  the  above,  it  is  evident  that  the  teachers  are  defi- 
cient IN  SOME  OF  THE  C0NCEPT3  OF  HUMAN  GROWTH  AND  DEVELOPMENT  AND 
THAT  THEY  DO  NOT  UNDERSTAND  THE  INCLUSIVE  PRINCIPLES  OR  GENERALI- 
ZATIONS OF  SCIENCE*  From  a STUDY  OF  the  PROTOTYPES  of  college 
COURSES,  IT  IS  EVIDENT  THAT  THE  COURSES  WERE  MORE  CONCERNED  WITH 
MINUTIA  THAN  WITH  THE  LARGER  PRINCIPLES.  IT  IS  ALSO  APPARENT 
THAT  ANY  ATTEMPTS  WHICH  MIGHT  HAVE  BEEN  MADE  IN  THE  COLLEGE  PREPA- 
RATION PROGRAM  TO  RELATE  THE  SCIENCES  FAILED. 

The  TEACHERS  REPORT  THAT  THEY  ARE  MEETING  ONLY  ONE  OF  THE 
FOUR  CRITERIA  CONCERNING  EVALUATION.  THE  ONLY  CRITERION  BEING  MET 
IS  THAT  DEALING  WITH  THE  OBSERVATION  OF  CHILDREN  FOR  CHANGES  IN 
BEHAVIOR  DUE  TO  A CERTAIN  EXPERIENCE.  THE  TEACHERS  INDICATE  THAT 
THEY  ARE  UNUSUALLY  WEAK  IN  USING  STUDENT  CONFERENCES,  PARENT  CON- 
FERENCES, AND  SELF-EVALUATION  IN  CHECKING  ON  THEIR  SCIENCE  PROGRAMS. 

IT  MAY  WELL  BE  THAT  THE  COLLEGE  SHOULD  PROV IOE  MANY  TYPES  OF  EXPERI- 
ENCES IN  THE  USE  OF  COMPREHENSIVE  EVALUATIVE  PROCEDURES.  THIS  MIGHT 
BE  ACCOMPLISHED  THROUGH  A COURSE  ON  EVALUATION,  AS  A PART  OF  A SCIENCE 
METHOOS  COURSE  OR  IN  OTHER  EXPERIENCES  IN  THE  TEACHER  EDUCATION  PROGRAM. 
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From  a stooy  of  the  summary  of  the  interview  checklists  in 
Tables  22  and  23, high  percentages  indicate  that  the  teachers  are 

FULFILLING  THE  CRITERIA  OEALING  WITH  EXPER IfE  NTS  AND  MULT I SENSORY 
EXPERIENCES.  TWO  OF  THE  THREE  ITEMS  DEALING  WITH  THE  USE  OF  READ- 
ING MATERIALS  ARE  BEING  MET  SATISFACTORILY.  THERE  IS,  HOWEVER,  AN 
INDICATION  THAT  SCIENCE  PAMPHLETS,  USUALLY  A GOOD  SOURCE  MATERIAL 
IN  TEACHING  SCIENCE,  ARE  NOT  EXTENSIVELY  USED  BY  THE  TEACHERS, 
PERHAPS  INDICATING  A LACK  OF  KNOWLEDGE  OF  WHERE  ANO  HOW  TO  OBTAIN 
SUCH  MATERIALS*  THE  TEACHERS  NEED  TO  KNOW  HOW  AND  WHERE  TO  OBTAIN 
THESE  MATERIALS,  A FEATURE  OBVIOUSLY  NOT  STRESSED  IN  EITHER  PRE- 
PARATORY EDUCATION  OR  SCIENCE  COURSES*  ON  ALL  THE  ITEMS  RELATING  TO 
THE  USE  OF  COMMUNITY  COURSES,  THE  TEACHERS  ADMITTEDLY  ARE  WEAK. 

This  definite  weakness  of  not  using  available  resources  might  be 

ATTRIBUTED  TO  LACK  OF  INTEREST  OR  UNAWARENESS  OF  HOW  TO  UTILIZE 
EVERY  OPPORTUNITY  TO  VITALIZE  THE  SCIENCE  PROGRAM  WITH  RESOURCE 
PERSONS  OR  TRIPS. 

It  cannot  be  ASSUMED  that  the  strengths  or  weaknesses  OF 
TEACHER  PERFORMANCE,  AS  INDICATED  BY  THE  DATA  ARE  ENTIRELY  THE  RE- 
SULTS OF  PREPARATION  OFFEREO  BY  SCIENCE  COURSES  TAKEN  IN  COLLEGE. 

The  CONCEPTS  ON  WHICH  THE  CHECKLISTS  WERE  BASED  ARE  SOMEWHAT  DIF- 
FERENT FROM  THE  PURPOSES  EMBRACED  BY  THE  COLLEGE  SCIENCE  COURSES. 

The  CHECKLISTS  WERE  DERIVED  FROM  THE  CONCEPTS  AND  POINTS  OF  VIEW 
SUPPORTED  BY  LEADING  EDUCATORS  WHILE  THE  COLLEGE  SCIENCE  COURSES 
WERE  OESIGNEO  PRIMARILY  FOR  BUILDING  INFORMATIONAL  ANO  FACTUAL  BACK- 


GROUND. 
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The  viewpoint  of  the  present  researcher  is  that  the  responsi- 
bilities FOR  CORRECTING  THE  WEAKNESSES  INDICATED  ARE  NOT  SOLELY  THE 
RESPONSIBILITIES  OF  THE  SCIENCE  PROGRAM  BUT  SHOULD  BE  SHARED  BY  THE 
TOTAL  TEACHER  PREPARATION  PROGRAM. 

Discussion  of  Responses  to  the 
Five  Interview  Questions 

vVHEN  the  teachers  were  asked  what  they  had  in  their  college 

TRAINING  WHICH  HELPED  IN  CARRYING  ON  A SCIENCE  PROGRAM,  FIFTEEN 
PER  CENT  STATED  THAT  NOTHING  TAKEN  IN  COLLEGE  HELPED,  WHEREAS 
EIGHTY-FIVE  PER  CENT  MENTIONED  COURSES  AND  TOPICS  WHICH  AIDED. 

Most  of  the  items  which  aided  were  concerned  with  general  biology. 

The  latter  was  an  expected  result,  since  more  of  the  teachers  had 

GENERAL  BIOLOGY  THAN  ANY  OTHER  SCIENCE.  IF  THE  PROGRAM  AT  THE 
COLLEGE  WERE  SOMEWHAT  REORGANIZED  AND  A MORE  BALANCED  PROGRAM  OF 
SCIENCE  WERE  OFFERED  PROBABLY  MORE  VALUE  WOULD  BE  SAINED  AND 

REFERENCES  CONCERNING  THE  PHYSICAL  SCIENCE  WOULD  BE  AS  MUCH  IN 

' 

EVIDENCE  AS  THOSE  CONCERNING  THE  BIOLOGICAL  SCIENCES. 

.irtlEN  THE  TEACHERS  WERE  ASKED  WHAT  TYPE  OF  EXPERIENCES  WOULD 
HAVE  HELPED  IN  CARRYING  ON  A SCIENCE  PROGRAM,  THE  RESPONSES  WERE  OF 
THE  FOLLOWING  NATURES  PROFESSIONAL  CONTENT,  SCIENCE  CONTENT,  METHODS, 
KNOWLEDGE  OF  CHILDREN,  AND  MATERIALS.  THE  TEACHERS  INOICATE  THAT 
A KNOWLEDGE  OF  CHILDREN  WHICH  WOULD  ALLOW  TEACHERS  TO  UNDERSTAND 
BETTER  THE  AGE  LEVEL  WITH  WHICH  THEY  ARE  WORKING  WOULD  AID  IN  CON- 
DUCTING THEIR  PROGRAMS.  THE  TEACHERS  EXPRESSED  THE  BELIEF  THAT 
MORE  PROFESSIONALIZED  CONTENT  AND  METHODS  AND  MATERIALS  OF  SCIENCE 
TEACHING  WOULD  HAVE  BEEN  HELPFUL.  THE  RESPONSES  ALSO  INDICATED  A 
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NEED  FOR  SCIENCE  CONTENT  THAT  WOULD  DEVELOP  BIOLOGICAL  AND  PHYSICAL 
SCIENCE  EXPERIENCES  APPLICABLE  TO  THE  ELEMENTARY  SCHOOL. 

WHEN  ASKED  ABOUT  IN-SERVICE  EXPERIENCES,  OVER  HALF  OF  THE 
GROUP  INDICATED  THAT  THEY  HAD  HAD  NO  SUCH  EXPERIENCES.  PERHAPS  IN- 
SERVICE  TRAINING  IS  ONE  WAY  OF  STRENGTHENING  THE  PREPARATION  OF 
TEACHERSJ  HOWEVER,  FROM  THIS  RESEARCH  IT  IS  EVIDENT  THAT  SUCH 
EXPERIENCES  ARE  VERY  FEW. 

In  ADOITION  TO  A LACK  OF  IN-SERVICE  EXPERIENCES,  THERE  IS 
ALSO  A LACK  OF  OTHER  EXPERIENCES  THAT  HAVE  AIDED  TEACHERS  IN  TEACH- 
ING science.  When  asked  what  other  experiences  had  aided,  fifteen 

OF  THE  FORTY  TEACHERS  STATED  THAT  THEY  DID  NOT  HAVE  ANY  OTHER 
EXPERIENCES  WHICH  HAD  AIDED  IN  PREPARING  THEM  TO  TEACH  CHILDREN 
SCIENCE.  THE  RESPONSE  GIVEN  TO  THIS  QUESTION  MERELY  STRENGTHENS 
THE  NECESSITY  FOR  ADEQUATE  COLLEGE  PREPARATION. 

Question  five,  a composite  of  the  following  questions,was 

ASKED  IN  ORDER  TO  DETERMINE  THE  IMPORTANCE  OF  SCIENCE  IN  THE  CLASS- 
ROOMS OF  THE  TEACHERS*  HOW  DO  YOU  FEEL  ABOUT  SCIENCE  IN  YOUR 
CLASSROOM?  QO  YOU  FEEL  THAT  THE  TIME  YOU  SPENO  ON  SCIENCE  IS 
WORTH  WHILE?  HOW  DO  YOUR  CHILDREN  REACT  TO  SCIENCE?  OO  YOU  THINK 
THAT  SCIENCE  IS  IMPORTANT  IN  THE  ELEMENTARY  SCHOOL?  IN  GENERAL, 

WILL  YOU  EXPRESS  HOW  YOU  FEEL  ABOUT  TEACHING  CHILDREN  SCIENCE  IN 
YOUR  CLASSROOM?  THE  TEACHERS*  RESPONSES  POINT  OUT  THAT  CHILDREN 
ARE  INTERESTED  IN  SCIENCE,  THAT  THE  TIME  SPENT  ON  SCIENCE  IS  WORTH 
WHILE,  THAT  SCIENCE  IS  A NECESSARY  AND  IMPORTANT  PART  OF  THE  CURRICU- 
LUM, THAT  CHILDREN  ENJOY  SCIENCE,  AND  THAT  SCIENCE  IS  EASILY  COR- 
RELATED WITH  OTHER  AREAS  OF  STUOY.  ONLY  ONE  OF  THE  FORTY  TEACHERS 
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IN  THE  STUDY  IS  NOT  IN  FAVOR  OF  TEACHING  SCIENCE  IN  THE  EARLY 

graoes.  These  responses  inoicate  that  science  is  very  important 
IN  THE  LIVES  OF  CHILDREN  AND  THAT  IT  SHOULD  BE  INCLUDED  IN  THE 
ELEMENTARY  SCHOOL  CURRICULUM* 

Discussion  of  Chi-Square 

From  a study  of  all  the  chi-squares  calculated,  the  rela- 
tionship BETWEEN  THE  PERFORMANCE  OF  THE  TEACHERS,  ACCORDING  TO  THE 
VARIOUS  CHECKLISTS,  WITH  THE  GRADE-POINT  AVERAGE  OF  SCIENCE  COURSES 
TAKEN  WAS  OF  THE  GREATEST  SIGNIFICANCE.  THIS  SIGNIFICANT  CHI- 
SqUARE  MEANS  THERE  IS  A HIGH  DEGREE  OF  CORRELATION  BETWEEN  TEACHER 
PERFORMANCE  AND  GRADES  MADE  ON  SCIENCE  COURSES.  Th I S EVIDENTLY 
POINTS  TO  SCIENCE  APTITUDE,  INTEREST,  ANO  PERHAPS  GENERAL  INTELLI- 
GENCE. 

The  CHI-SQUARE  OBTAINED  WHEN  THE  RELATIONSHIP  WAS  INVESTI- 
GATED BETWEEN  PERFORMANCE  AND  GENERAL  GRADE-POINT  AVERAGE  WAS 
BELOW  THE  FIVE  PER  CENT  LEVEL  OF  CONFIDENCE.  HENCE,  CHANCE  VARI- 
ABLES CAN  NOT  BE  EXCLUDED  AS  AN  EXPLANATION  OF  THE  POSITIVE  RELA- 
TIONSHIP EXHIBITED. 

There  was  no  significant  relationship  in  the  performance  of 

TEACHERS  WITH  PARTICULAR  SCIENCE  COURSES  ANO  THOSE  WITHOUT  THESE 

courses.  Further,  there  was  no  significant  relationship  in  the 
performance  of  teachers  that  saio  particular  courses  A I DEO  ANO 
THOSE  THAT  DIO  NOT  MENTION  THESE  COURSES.  APPARENTLY  THE  SELEC- 
TION OF  A PARTICULAR  COURSE  WAS  NOT  A CRITICAL  FACTOR  ALTHOUGH 
THIS  MIGHT  AT  TIMES  HAVE  INFLUENCED  THE  TOPICS  SELECTED  FOR  STUOY 


WITH  THE  CHILDREN. 
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There  was  no  significant  relationship  in  performance 

BETWEEN  TEACHERS  WITH  OR  WITHOUT  IN-SERVICE  EXPERIENCES.  THIS 
DOES  NOT  DISQUALIFY  THE  USE  OF  IN-SERVICE  EXPERIENCES}  RATHER  IT 
POINTS  TO  THE  FACT  THAT  THE  IN-SERVICE  EXPERIENCES  PROVIDED  THE 
TEACHERS  WERE  OF  LITTLE  VALUE  IN  THIS  STUDY. 

THE  CHI-SQUARE  BETWEEN  PERFORMANCE  AND  HELPFUL  EXPERIENCES, 
OTHER  THAN  IN-SERVICE  AND  COLLEGE  EXPERIENCES,  WAS  SIGNIFICANT  A 
LITTLE  BELOW  THE  FIVE  PER  CENT  LEVEL  OF  CONFIDENCE.  THIS  INDICATES 
THAT  EXPERIENCES  OTHER  THAN  FORMAL  COLLEGE  SCIENCE  TRAINING  FOR  THE 
TEACHERS  IN  THIS  STUDY  DID  NOT  AID  IN  CARRYING  ON  A SUCCESSFUL 
SCIENCE  PROGRAM.  IT  MUST  BE  REMEMBERED,  HOWEVER,  THAT  MANY  OF  THE 
TEACHERS  STATED  THEY  HAO  HAD  NO  SUCH  EXPERIENCES. 

It  IS  VERY  LIKELY  THAT  THE  CHI-SQUARE  RESULTS  WOULD  HAVE 
BEEN  DIFFERENT  IF  THE  CHECKLISTS  ANO  THE  SCIENCE  COURSES  WERE 
BASED  ON  THE  SAME  POINTS  OF  VIEW. 

Summary 

1.  During  the  majority  of  observations,  the  biological 

SCIENCES  WERE  STRESSED.  THIS  COULD  HAVE  RESULTED  FROM  THE  BIO- 
LOGICAL NATURE  OF  HIGH  SCHOOL  AND  COLLEGE  SCIENCE  PREPARATION. 

The  PREPONDERANCE  OF  SCIENCE  LESSONS  CONCERNED  WITH  THE  BIOLOGI- 
CAL SCIENCES  INDICATES  THAT  THE  ELEMENTARY  SCHOOL  SCIENCE  PRO- 
GRAMS ARE  NOT  WELL  BALANCED. 

2*  Due  TO  THE  NATURE  OF  THE  CHECKLISTS  AND  THE  TYPE  OF 
SCIENCE  COURSES  OFFERED  THE  TEACHERS  IT  CANNOT  BE  ASSUMED  THAT  THE 
STRENGTHS  AND  WEAKNESSES  OF  THE  ELEMENTARY  SCIENCE  PROGRAM  INDICATED 
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BY  CRITERIA  BEING  MET  OR  NOT  BEING  MET  ARE  ENTIRELY  THE  RESPONSI- 
BILITY OF  THE  SCIENCE  COURSES  TAKEN  IN  COLLEGE*  PERHAPS  THE  WEAK- 
NESSES OF  THE  ELEMENTARY  SCIENCE  PROGRAM,  AS  INDICATED  BY  THE 

-1* 

CHECKLISTS*  ARE  DUE  TO  WEAKNESSES  IN  THE  SCIENCE  PREPARATION  RECEIVED 
AT  THE  COLLEGE,  BUT  MORE  THAN  LIKELY  SOME  OF  THEM  ARE  DUE  TO  WEAK- 
NESSES IN  OTHER  ASPECTS  OF  THE  PREPARATORY  PROGRAM* 

3*  IF  THE  PROGRAM  AT  THE  COLLEGE  WERE  SOMEWHAT  REORGANIZED 
AND  A MORE  BALANCED  PROGRAM  OF  SCIENCE  WERE  OFFERED,  PROBABLY  REFER- 
ENCES CONCERNING  THE  PHYSICAL  SCIENCES  WOULD  HAVE  SEEN  AS  MUCH  IN 
EVIDENCE  AS  THOSE  CONCERNING  THE  BIOLOGICAL  SCIENCES  WHEN  THE 
TEACHERS  WERE  ASKED  WHAT  THEY  HAD  IN  THEIR  COLLEGE  TRAINING  WHICH 
HELPED  IN  CARRYING  ON  THEIR  SCIENCE  PROGRAMS* 

4*  The  teachers  indicated  very  positively  that  experiences 

DEALING  WITH  PROFESSIONAL  CONTENT,  CONTENT,  METHODS,  KNOWLEDGE  OF 
CHILDREN,  AND  MATERIALS  WOULD  HAVE  AIDED  IN  CONDUCTING  THEIR  SCIENCE 
PROGRAMS*  These  responses  indicate  that  THE  college  NEEDS  TO  SUR- 
VEY ITS  ELEMENTARY  PREPARATORY  CURRICULUM  IN  THE  LIGHT  OF  THESE 
RESPONSES* 

5*  THE  TEACHERS* RESPONSES  INDICATE  THAT  VERY  LITTLE  IS 
BEING  OFFERED  IN  THE  WAY  OF  IN-SERVICE  EXPERIENCES  AND  OTHER  EXPERI- 
ENCES. IN  LIGHT  OF  THIS,  THE  RESPONSIBILITY  OF  THE  COLLEGE  TO  ADE- 
QUATELY PREPARE  ITS  TEACHERS  IN  SCIENCE  IS  PERHAPS  INCREASED. 

6.  From  the  chi-squares  calculated  there  was  an  indication 

OF  A HIGH  OEGREE  OF  RELATIONSHIP  BETWEEN  SCIENCE  GRADE-POINT  AVER- 
AGES AND  PERFORMANCES  AS  TEACHERS  OF  ELEMENTARY  SCIENCE. 


7,  Other  chi-squares  indicated  mo  significant  relationship 

BETWEEN  GENERAL  GRADE-POINT  AVERAGES,  COURSES  TAKEN,  COURSES  WHICH 
WERE  STATED  AS  BEING  HELPFUL,  IN-SERVICE  EXPERIENCES,  OTHER  HELP- 
FUL EXPERIENCES  AND  PERFORMANCE  OF  TEACHERS  OF  ELEMENTARY  SCIENCE, 


CHAPTER  VI 


SUMMARY,  LIMITATIONS,  RECOMMENDATIONS,  ANO 
PROBLEMS  FOR  FUTURE  RESEARCH 

The  problem  for  this  study  was  to  investigate  and  to  evaluate 

THE  SCIENCE  TEACHING  OF  RECENT  ELEMENTARY  GRADUATES  OF  ATLANTIC 

Christian  College  and  to  examine  the  science  program  provided  at  the 

COLLEGE  FOR  PR«SPECT!VE  ELEMENTARY  TEACHERS* 

AS  A SPRINGBOARD  FOR  THE  STUDY,  A SEARCH  WAS  MADE  OF  RELATED 

I 

RESEARCH  AND  LITERATURE  IN  ORDER  TO  ILLUSTRATE  THE  HISTORICAL  PROG- 
RESS OF  SCIENCE  EDUCATION  SINCE  ITS  INCEPTION  IN  THE  ELEMENTARY 
SCHOOL  CURRICULUM*  FURTHER,  A STUDY  WAS  CONDUCTED  TO  LOCATE  SIG- 
NIFICANT RESEARCH  ANO  LITERATURE  CONCERNING  THE  PREPARATION  OF  ELE- 
MENTARY TEACHERS  IN  THE  FIELD  OF  SCIENCE*  THE  RESEARCH  AND  OTHER 
EDUCATIONAL  LITERATURE  POINT  TO  THE  NEED  FOR  CONTENT  AND  PROFES- 
SIONALIZED SCIENCE  COURSES  IN  THE  PREPARATION  OF  ELEMENTARY  TEACH- 
ERS. IT  POINTS  TO  A NEED  FOR  THE  STRENGTHENING  OF  COLLEGE  AND 
STATE  SCIENCE  REQUIREMENTS  FOR  ELEMENTARY  TEACHERS.  IT  ALSO  POINTS 
TO  A NEED  FOR  MORE  RESEARCH  IN  THE  AREA  OF  SCIENCE  EDUCATION, 
ESPECIALLY  FROM  THE  STANDPOINT  OF  CHILD  DEVELOPMENT* 

The  next  step  in  the  stuoy  was  to  devise  means  of  evaluating 

SCIENCE  PRACTICES  OF  ELEMENTARY  TEACHERS.  WITH  THIS  IN  MIND,  A 
CHECKLIST  OF  CHARACTERISTICS  OF  A GOOD  ELEMENTARY  SCIENCE  PROGRAM 
WAS  CONSTRUCTED,  COVERING  SIX  CATEGORIES  INCLUDING  SIXTY-ONE  ITEMS. 

This  checklist  was  submitted  to  twenty  experts  for  rating.  From  their 
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ratings  EIGHTEEN  OF  THE  SIXTY-ONE  ITEMS  WERE  ELIMINATED,  USING  THE 
ITEMS  INCLUDED  ON  THE  SPECIALIST  CHECKLIST,  THE  FOLLOWING  INSTRUMENTS 
WERE  CONSTRUCTED*  AN  OBSERVATION  CHECKLIST,  AN  INTERVIEW  CHECKLIST, 
AND  A QUESTIONNAIRE. 

During  the  construction  of  the  checklists,  forty  recent  ele- 
mentary EDUCATION  GRADUATES  OF  ATLANTIC  CHRISTIAN  COLLEGE  WERE 
LOCATED  AND  WERE  CONTACTED  FOR  PERMISSION  TO  BE  INCLUOED  IN  THE 
STUDY.  ALL  FORTY  TEACHERS  AGREED  TO  PARTICIPATE. 

TWO  MAIN  PROCEDURES  WERE  FOLLOWED.  ONE  WAS  TO  SCRUTINIZE 
THE  HIGH  SCHOOL  AND  COLLEGE  RECORDS  OF  THE  TEACHERS  AND  TO  DETER- 
MINE WHAT  SCIENCE  WAS  TAKEN,  HOW  MUCH  WAS  TAKEN,  AND  THE  ACHIEVE- 
MENT OF  THESE  TEACHERS  IN  THEIR  COURSES.  THE  SECOND  WAS  TO  OB- 
SERVE AND  EVALUATE  THE  SCIENCE  TEACHING  BEING  CARRIED  ON  IN  THE 
CLASSROOMS  OF  THE  RECENT  GRADUATES. 

The  recoros  of  the  teachers  were  studieo  and  a compilation 

OF  HIGH  SCHOOL  AND  COLLEGE  SCIENCE  COURSES  TAKEN  WAS  MADE.  IN 
ADDITION,  COLLEGE  SCIENCE  GRADE-POINT  AVERAGES  AND  OVER-ALL  GRADE- 
POINT  AVERAGES  WERE  RECOROED.  FROM  THESE  COMPILATIONS  IT  WAS  FOUND 
THAT  THE  BIOLOGICAL  SCIENCES  WERE  TAKEN  MORE  FREQUENTLY  IN  BOTH 
HIGH  SCHOOL  AND  COLLEGE  THAN  WERE  THE  PHYSICAL  SCIENCES.  THE  COM- 
PILATIONS OF  THE  GRAOE— POINT  AVERAGES  ARE  DISCUSSED  IN  THE  SECTION 
OF  THIS  SUMMARY  CONCERNED  WITH  CHI-SQUARE. 

The  CHECKLISTS  CONSTRUCTED  WERE  USED  IN  DIFFERENT  WAYS.  THE 
OBSERVATION  CHECKLIST  WAS  UTILIZED  IN  MAKING  TWO  OBSERVATIONS  OF  THE 
SCIENCE  TEACHING  OF  EACH  TEACHER.  IN  ADDITION  TO  THE  OBSERVATION 
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CHECKLIST  DATA,  IT  WAS  ESTABLISHED  BY  OBSERVATIONS  THAT  SCIENCES  OF 
A BIOLOGICAL  SCIENCE  NATURE  WERE  TAUGHT  MORE  FREQUENTLY  THAN  SCIENCES 
OF  A PHYSICAL  SCIENCE  NATURE*  THE  INTERVIEW  CHECKLIST  WAS  USED  AT 
THE  END  OF  THE  SECOND  OBSERVATION  OR  ON  A SUBSEQUENT  VISIT*  THE 
QUESTIONNAIRE  WAS  COMPLETED  8Y  THE  TEACHERS  AND  MAILED  TO  THE  RE- 
SEARCHER. 

The  validity  of  the  three  instruments  was  established  by 

USING  ONLY  THOSE  ITEMS  RATED  AS  ESSENTIAL  BY  FIFTEEN  OF  THE  TWENTY 
specialists.  The  reliability  of  the  observation  checklist  was 

ESTABLISHED  BY  HAVING  ANOTHER  PERSON  MAKE  OBSERVATIONS  WITH  THE 
RESEARCHER.  THERE  WAS  AN  AGREEMENT  OF  EIGHTY-FIVE  PER  CENT  BETWEEN 
THE  RESEARCHER  AND  HIS  COLLEAGUE.  THE  RELIABILITY  OF  THE  QUESTION- 
NAIRE AND  INTERVIEW  CHECKLIST  WAS  ESTABLISHED  BY  USING  THESE  TWO 
INSTRUMENTS  ONE  YEAR  LATER  WITH  TWENTY  OF  THE  TEACHERS  CHOSEN  AT 

random.  There  was  an  eighty-two  per  cent  agreement  between  the 

DATA  OF  THE  TWO  QUESTIONNAIRES  AND  AN  EIGHTY-THREE  PER  CENT  AGREE- 
MENT BETWEEN  THE  DATA  OF  THE  INTERVIEW  ITEMS. 

IF  EIGHTY-FIVE  PER  CENT  OF  THE  TEACHERS  IN  THE  STUDY  WERE 
MEETING  A SPECIFIC  CRITERION  ON  THE  OBSERVATION  CHECKLIST,  INTER- 
VIEW CHECKLIST,  OR  QUESTIONNAIRE,  THE  RESEARCHER  JUDGED  THAT  PER- 
FORMANCE ON  THIS  CRITERION  WAS  SATISFACTORY.  THOSE  RESPECTS  IN 
WHICH  TEACHERS  MET  THE  CRITERIA  SATISFACTORILY  WERE  FOUNO  TO  BE 
AS  FOLLOWS* 

1.  They  utilize  storage  space  in  an  orderly  manner. 

2.  They  respect  children,  give  personal  attention  tq,  ano 
ENJOY  WORKING  WITH  CHILDREN. 
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3*  They  emphasize  facts  and  principles  and  are  objective 

IN  THE  PRESENTATION  OF  MATERIALS  TO  THEIR  STUDENTS, 

4,  Their  programs  are  student-teacher  planned  and  provide 

TIME  FOR  SPONTANEOUS  AND  OTHER  EXPERIENCES  IN  ORDER  TO 
DEVELOP  SCIENTIFIC  ATTITUDES  AND  CONCEPTS, 

5,  They  encourage  use  of  materials  from  the  students' 

ENVIRONMENT  AND  INTEGRATE  SCIENCE  WITH  OTHER  AREAS  OF 
STUDY, 

6,  They  encourage  investigation  in  solving  problems,  aid 

CHILDREN  IN  ARRIVING  AT  TENTATIVE  SCIENTIFIC  CONCLUSIONS, 
AND  ENCOURAGE  STUDENTS  TO  RELATE  SCIENTIFIC  CONCLUSIONS* 

7,  In  THEIR  EVALUATIVE  PROGRAMS  THEY  OBSERVE  CHILDREN  TO 
SEE  IF  THERE  IS  ANY  OBSERVABLE  CHANGE  IN  BEHAVIOR  AFTER 
STUDYING  A PARTICULAR  TOPIC, 

8,  They  make  use  of  science  experiments  which  are  not 

DEPENDENT  UPON  EXPENSIVE  EQUIPMENT,  AND  THEY  USE  THESE 
EXPERIMENTS  IN  ANSWERING  QUESTIONS, 

9,  They  hold  discussions  in  connection  with  multisensory 

MATERIALS  AND  USE  SCIENCE  BOOKS  OF  DIFFERENT  TOPICS  AS 
REFERENCE  AND  READING  MATERIALS, 

The  WEAKNESSES  IN  ELEMENTARY  SCIENCE  TEACHING  OF  THE  TEACH- 
ERS ARE  AS  FOLLOWS! 

1,  The  teachers  lack  an  understanding  of  the  importance  of 

A LABORATORY-LIKE  CLASSROOM  IN  TEACHING  CHILDREN  SCIENCE. 

2,  They  do  not  encourage  participation  of  chiloren  in  class 

ACTIVITIES  AND  DO  NOT  PROVIDE  AN  ATMOSPHERE  OF  FREEDOM 
■AND  RESPONSIBILITY  IN  THEIR  CLASSROOMS  TO  AID  CHILOREN 
TO  COMPREHEND  DEMOCRATIC  WAYS  OF  WORKING  TOGETHER, 

3,  They  seldom  provide  a variety  of  opportunities  for 

DEVELOPING  CHILDREN’S  LEADERSHIP,  NOR  DO  THEY  PROVIDE 
FOR  EXPERIENCES  THAT  ALLOW  FOR  VARIATION  IN  MATURITY 
LEVELS, 

4,  They  do  not  encourage  children  to  see  the  relationships 
BETWEEN  THE  PHYSICAL  AND  BIOLOGICAL  SCIENCES,  NOR  DO 
THEY  HELP  STUDENTS  TO  UNDERSTAND  INCLUSIVE  SCIENTIFIC 
PRINCIPLES. 

5,  They  make  little  use  of  comprehensive  evaluation  in  their 

SCIENCE  PROGRAMS. 
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6.  They  seldom  use  science  pamphlets  in  their  teaching. 

7.  They  make  very  little  use  of  community  resources, 
including  resource  persons. 

after  the  interview  checklist  was  utilized  the  teachers 

WERE  ASKED  FIVE  QUESTIONS  WHICH  THE  RESEARCHER  HOPEO  WOULD  BE 

provocative.  When  the  question  was  asked, "what  did  you  have  in 

YOUR  COLLEGE  TEACHING  WHICH  HELPED  YOU  IN  CARRYING  ON  A SCIENCE 
PROGRAM?" FIFTEEN  PER  CENT  STATED  THAT  NOTHING  TAKEN  IN  COLLEGE 
HELPED,  WHEREAS  EIGHTY-FIVE  PER  CENT  MENTIONED  COURSES  AND  TOPICS 
WHICH  AIOEO.  MOST  OF  THE  RESPONSES  WERE  CONCERNED  WITH  GENERAL 
BIOLOGY.  WHEN  ASKED  WHAT  TYPE  OF  EXPERIENCES  WOULD  HAVE  HELPED 
IN  CARRYING  ON  A SCIENCE  PROGRAM,  THE  RESPONSES  OEALT  WITH  PRO- 
FESSIONAL CONTENT,  SCIENCE  CONTENT,  KNOWLEDGE  OF  CHILDREN,  METHODS, 
ANO  MATERIALS. 

Question  three  was  concerned  with  the  helpfulness  of  in- 
service  EXPERIENCES.  OVER  HALF  THE  GROUP  STATED  THEY  HAD  HAD  NO 
SUCH  EXPERIENCES.  QUESTION  FOUR  WAS  ASKED  IN  ORDER  TO  DETERMINE 
ANY  OTHER  EXPERIENCES  WHICH  MIGHT  HAVE  BEEN  HELPFUL.  FIFTEEN  OF 
THE  FORTY  STATED  THAT  THEY  HAO  HAO  NO  OTHER  EXPERIENCES  WHICH  AIDEDJ 
THE  REMAINDER  GAVE  AN  ARRAY  OF  RESPONSES,  FREQUENTLY  A DIFFERENT 
RESPONSE  FOR  EACH  TEACHER.  QUESTION  FIVE  (ACTUALLY  A COMPOSITE  OF 
MANY  QUESTIONS)  WAS  ASKED  IN  AN  EFFORT  TO  DETERMINE  THE  IMPORTANCE 
OF  SCIENCE  IN  THE  ELEMENTARY  CLASSROOMS  OF  THE  TEACHERS  IN  THE 
STUDY.  The  TEACHERS*  RESPONSES  INDICATED  THAT  ALMOST  ALL  OF  THEM 
FELT  SCIENCE  TO  BE  VERY  IMPORTANT,  WITH  BUT  ONE  TEACHER  INDICATING 
SCIENCE  TO  BE  OF  NO  IMPORTANCE  FOR  CHILDREN  IN  PRIMARY  GRADES. 
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Once  the  type  and  quantity  of  preparation  received  was 

DETERMINED  AND  THE  STATUS  OF  ELEMENTARY  SCIENCE  IN  THE  CLASSROOM  WAS 

* 

ESTABLISHED,  IT  WAS  DECIDED  TO  USE  A STATISTICAL  METHOD  TO  RELATE 
QUALITIES  OF  TEACHING  TO  STRENGTHS  AND  WEAKNESSES  IN  THE  COLLEGE 
SCIENCE-PREPARATION  OF  ELEMENTARY  TEACHERS#  BEFORE  SUMMARIZING  THE 
RESULTS  OF  CHI-SQUARE,  THE  STATISTICAL  METHOD  CHOSEN,  IT  IS  NECESSARY 
TO  MAKE  TWO  STATEMENTS  THAT  MIGHT  INFLUENCE  THE  SIGNIFICANCE  OF 

i } 

CHI-SQUARE  IN  THIS  PARTICULAR  STUDY#  FIRST,  THE  CHECKLISTS  WERE 

i 

CONSTRUCTED  ON  ONE  POINT  OF  VIEW  AND  THE  COLLEGE  SCIENCE  COURSES 
WERE  TAUGHT  FROM  ANOTHER  POINT  OF  VIEW.  SECOND,  INADEQUACIES  INDI- 
CATED 8Y  CHI-SQUARE  ARE  NOT  NECESSARILY  THE  SOLE  RESPONSIBILITY  OF 

i 

SCIENCE  COURSES  OFFERED  ELEMENTARY  TEACHERS# 

The  RESULTS  OF  THE  CHI-SQUARES  CALCULATED  INDICATE! 

1#  There  was  a high  degree  of  relationship  between  grades 

MADE  ON  SCIENCE  COURSES  AND  PERFORMANCE  AS  ELEMENTARY 
CLASSROOM  TEACHERS  IN  THE  AREA  OF  SCIENCE# 

2#  The  RELATIONSHIP  BETWEEN  PERFORMANCE  AND  GENERAL 

GRADE-POINT  AVERAGE  WAS  A LITTLE  BELOW  THE  FIVE  PER 
CENT  LEVEL  OF  CONFIDENCE. 

3#  There  was  no  significant  relationship  between  courses 

TAKEN  ANO  THE  QUALITY  OF  SCIENCE  TEACHING. 

4.  There  was  no  significant  relationship  between  teachers* 

PERFORMANCES  AND  THOSE  THAT  MENTIONED  SPECIFIC  COURSES 


AS  BEING  HELPFUL# 
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5.  There  was  mo  significant  relationship  between  teachers 

WITH  OR  WITHOUT  IN-SERVICE  EXPERIENCES  AND  THE  QUALITY 
OF  THE  SCIENCE  TEACHING* 

6*  There  was  not  a significant  relationship  between  other 

EXPERIENCES  MENTIONED  AS  HELPFUL  AND  THE  QUALITY  OF 
SCIENCE  TEACHING* 

Limitations  of  the  Study 

There  were  four  major  limitations  of  the  study*  They  were 

AS  FOLLOWS! 

1*  The  DIFFERENCES  EXISTING  BETWEEN  THE  POINTS  OF  VIEW  ON 

WHICH  THE  SCIENCE  COURSES  WERE  TAUGHT  AND  THE  CHECK- 

* 

LISTS  WERE  CONSTRUCTED* 

2*  The  size  of  the  sample  of  teachers  included  in  the 

STUDY* 

3*  The  number  of  observations  made* 

4*  The  study  applies  only  to  recent  graduates  of  Atlantic 

t 

Christian  College,  although  the  researcher  suspects  that 
this  situation  is  not  unlike  that  found  in  other  insti- 
tutions* 


Recommendations 

From  the  data  obtained  within  the  limitations  of  the  study, 

IT  SEEMS  THAT  THE  FOLLOWING  RECOMMENDATIONS  FOR  THE  PREPARATION  OF 
ELEMENTARY  TEACHERS  IN  SCIENCE  AT  ATLANTIC  CHRISTIAN  COLLEGE  ARE 


\ 


warranted: 
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1*  The  college  program  should  continue  to  stress  the  bio- 
logical SCIENCES  IN  ORDER  TO  PROVIDE  PROSPECTIVE  ELEMENTARY  TEACHERS 
WITH  AN  UNDERSTANDING  OP  THE  BIOLOGICAL  WORLD  NECESSARY  FOR  WORKING 
EFFECTIVELY  WITH  ELEMENTARY  SCHOOL  CHILDREN. 

2.  The  science  program  should  continue  to  make  use  of  ma- 
terials FROM  THE  ENVIRONMENT  OF  PROSPECTIVE  TEACHERS  IN  ORDER  TO 
ENCOURAGE  THE  CONTINUATION  OF  THIS  PRACTICE  IN  ELEMENTARY  CLASSROOMS. 

3.  The  science  program  should  continue  to  encourage  students 
to  use  a scientific  approach  of  problem-solving  in  order  to  develop 
skills  ano  attitudes  essential  to  teaching  science  to  children. 

4.  Since  high  school  and  college  records  indicated  that  the 
teachers  have  had  very  little  physical  science,  and  since  very  little 
physical  science  was  taught  by  the  teachers,  it  appears  that  Atlantic 
Christian  College  should  provide  experiences  in  the  physical  sciences. 
This  is  important  because  many  of  the  materials  and  de-ices  of  modern 
civilization  are  based  upon  the  application  of  physical  sciences. 

5.  The  preparatory  work  for  prospective  teachers  should  be 
strengthened  to  include  the  following  in  order  to  prepare  teachers 
to  develop  adequate  science  programs  in  their  classrooms: 

AID  IN  THE  DEVELOPMENT  OF  INGENUITY  TO  MANIPULATE  A CLASS- 
ROOM INTO  a laboratory-like  atmosphere. 

Preparation  which  would  give  insight  into  the  variation  in 

MATURITY  LEVELS  OF  ELEMENTARY  SCHOOL  CHILDREN. 

Broad  principles  ano  generalizations,  so  that  teachers  can 

AID  THEIR  CHILDREN  IN  UNDERSTANDING  SCIENTIFIC  PRINCIPLES  AND  THE 
RELATIONSHIPS  BETWEEN  THE  PHYSICAL  AND  BIOLOGICAL  SCIENCES. 
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Experiences  in  the  use  of  comprehensive  evaluation. 
Preparation  providing  teachers  with  information  concerning 

THE  OBTAINING  AND  USE  OF  PAMPHLETS  IN  THEIR  PROGRAMS. 

Experiences  which  would  make  students  aware  of  the  wealth  and 

ACCESSIBILITY  OF  COMMUNITY  RESOURCES  AND  RESOURCE  PERSONS. 

Provide  more  experiences  dealing  with  professional  content, 

SCIENCE  CONTENT,  METHOOS,  ANO  MATERIALS. 

Provide  experiences  which  would  help  the  teachers  to  under- 
stand ELEMENTARY  SCHOOL  CHILDREN  8ETTER. 

6.  The  college  should  not  shift  its  responsibility  for  the 
preparation  of  elementary  teachers  in  science  to  in-service  experi- 
ences ANO  other  experiences. 

Possbile  Uses  of  the  Recommendations  in  the  Elementary  Science 
Program  at  Atlantic  Christian  College 

It  is  unlikely  that  the  science  program  of  Atlantic  Chris- 
tian College  could  assume  the  responsibility  for  all  of  the  recom- 
mendations GIVEN!  HOWE  ER,  IT  IS  LIKELY  THAT  IT  MIGHT  BETTER  PRE- 
PARE ITS  TEACHERS  IN  THE  FIELD  OF  SCIENCE  BY  INSTIGATING  A GENERAL 
SCIENCE  COURSE  WITH  LABORATORY  EXPERIENCE,  CARRYING  SIX  SEMESTER 
HOURS  CREDIT.  THIS  COURSE  SHOULO  INCLUDE  EXPERIENCES  IN  THE  PHYSI- 
CAL AS  WELL  AS  IN  THE  BIOLOGICAL  SCIENCES.  FURTHER,  THIS  SCIENCE 
PROGRAH  MIGHT  INCLUDE  A PROFESSIONALIZED  SCIENCE-METHODS  COURSE 
WITH  EXPERIMENTS,  MATERIALS,  ANO  METHODS  SUITABLE  FOR  USE  BY  THE 


TEACHERS  IN  THE  ELEMENTAPY  SCHOOL. 


Problems  for  Future  Research 

1*  If  the  recommendations  given  in  this  stuoy  are  accepteo 
at  Atlantic  Christian  College,  sometime  after  the  instigation  of  the 
program,  a stuoy  similar  to  the  present  one  might  be  conducted  to 

DETERMINE  THE  ADEQUACIES  AND  INADEQUACIES  OF  THE  NEW  PROGRAM.  IN 
CONDUCTING  THIS  RESEARCH  A LARGER  SAMPLE  SHOULD  BE  CHOSEN,  MORE  OB- 
SERVATIONS SHOULD  BE  MADE,  AND  THE  PRESENT  INSTRUMENTS  SHOULD  BE 
REVISEO  TO  FIT  THE  NEW  SITUATION. 

2.  A STUOY  COULD  BE  CONDUCTED  TO  DETERMINE  THE  EXTENT  THAT 
THE  SITUATION  AT  ATLANTIC  CHRISTIAN  COLLEGE  IS  LINE  THAT  AT  OTHER 
INSTITUTIONS. 

3.  The  instruments  constructed  for  this  study  might  be  used 

IN  EVALUATING  THE  PREPARATION  OF  TEACHERS  OF  HIGH  SCHOOL  SCIENCE 
GRADUATING  FROM  ATLANTIC  CHRISTIAN  COLLEGE  AND  OTHER  INSTITUTIONS. 
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PROTOTYPES  OF  COLLEGE 
COURSES  TAKEN 


In  most  cases  general  biology  was  oi video  into 
two  separate  courses— -botany  and  zoology*  How- 
ever, DURING  THE  SUMMER  SESSIONS  GENERAL  BIOLOGY 
WAS  OFFERED  AS  A COMBINATION  OF  BOTANY  AND 
ZOOLOGY.  The  botany  section  included  a survey 
OF  THE  plant  kingoom,  with  emphasis  on  the  taxon- 
omy, ANATOMY,  AND  PHYSIOLOGY  OF  PLANTS,  ESPECIALLY 
SEED  PLANTS.  THE  ZOOLOGY  SECTION  INCLUDED  A 
SURVEY  OF  THE  ANIMAL  KINGDOM,  WITH  EMPHASIS  ON  THE 
FROG  AS  A TYPICAL  VERTEBRATE  ANIMAL.  DURING  THE 
REGULAR  SCHOOL  YEAR  THERE  WERE  2 HOURS  OF  LECTURE 
AND  2 HOURS  OF  LABORATORY  PER  WEEK.  LABORATORIES 
INCLUDED  FIELD  TRIPS,  THE  STUDY  ANO  DISSECTION  OF 
SPECIMENS,  AND  LABORATORY  DRAWINGS. 

A 3-SEMESTER-HOUR  COURSE,  EXCEPT  DURING  THE  SUM- 
MER WHEN  IT  CONSISTED  OF  4 SEMESTER  HOURS.  THIS 
COURSE  INVOLVED  THE  STUDY  OF  THE  STRUCTURES  AND 
FUNCTIONS  OF  THE  HUMAN  BODY  AND  CONSISTED  OF  2 
LECTURES  AND  2 HOURS  OF  LABORATORY  EACH  WEEK.  IN 
THE  LABORATORY,  CHARTS  ANO  MODELS  WERE  STUDIED  AND 
SIMPLE  EXPERIMENTS  PERFORMED. 

A 6-SEMESTER-HOUR  COURSE,  EXTENDING  THROUGH  THE 
REGULAR  SCHOOL  YEAR,  W I TH  3 LECTURE  HOURS  PER  WEEK 
ANO  NO  LABORATORY.  THIS  COURSE  INCLUDED  A STUDY 
OF  THE  CREATION  OF  THE  EARTH,  MINERALS  AND  TOPOGRA- 
PHY OF  THE  EARTH,  AND  WEATHERING  AGENTS.  iN 
ADDITION,  IT  INCLUDED  THE  EARTH’S  RELATION  TO  THE 
UNIVERSE  AND  MAN’S  RELATION  TO  THE  EARTH.  IN 
GENERAL  THIS  COURSE  INCLUDED  AN  ELEMENTARY  LOOK 
AT  ASTRONOMY,  BOTANY,  CHEMISTRY,  GEOLOGY,  HUMAN 
ANATOMY  AND  PHYSIOLOBY,  AND  ZOOLOGY.  THE  TEACH- 
ING WAS  OONE  BY  THE  LECTURE  METHOD  FOR  THE  MOST 
PART,  BUT  THERE  WAS  SOME  GROUP  ACTIVITY. 

A 6-SEMESTER-HOUR  COURSE , EXTENDING  THROUGH  TWO 
SEMESTERS  WITH  2 LECTURES  AND  2 LABORATORY  HOURS 
EACH  WEEK.  IN  THIS  COURSE  ATTENTION  WAS  PAID  TO 
THE  PRINCIPAL  ELEMENTS  AND  INORGANIC  COMPOUNDS, 

WITH  SOME  ATTENTION  TO  ORGANIC  COMPOUNDS.  A STUDY 
WAS  MADE  OF  CHEMICAL  SYMBOLS  AND  FORMULAE,  THE 
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General 

Physics 


BALANCING  OF  EQUATIONS,  AND  PERFORMING  OF  EXPERI- 
MENTS TYPICAL  OF  A GENERAL  CHEMISTRY  COURSE.  IN 
THIS  COURSE  LABORATORY  MANUALS  WERE  USED. 

A 6-SEMESTER— HOUR  COURSE, INCLUO ING  2 LECTURE  AND 
2 LABORATORY  HOURS  EACH  WEEK  DURING  TWO  SEMESTERS. 

This  course  included  a study  of  mechanics,  heat, 

ELECTRICITY,  SOUND,  ANO  LIGHT.  A LABORATORY 
MANUAL  WAS  USEO. 


i 


APPENDIX  B 


SPECIALISTS  CHECKLIST 


TO  THE  SPECIALISTS: 

Given  below  are  characteristics  of  a science  program  in  the 
elementary  school.  Will  you  rate  each  of  these  characteristics  as  to  whether 
or  not  you  think: 


1.  It  is  very  desirable,  i.  e.  essential,  for  a high  grade  of 
learning. 

2.  It  is  desirable  though  not  essential. 

3.  It  may  be  desirable  under  certain  circumstances  but 
is  ordinarily  of  no  large  consequence. 
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1.  It  is  very  desirable, 

2.  It  is  desirable 

3.  It  may  be  desirable 

A.  Physical  facilities:  A classroom  which  lends 

1.  e.  essential,  for  a 
high  grade  of 

though  not 
essential. 

under  certain  cir- 
cumstances but  is 

itself  to  the  teaching  of  science  is  one  in  w hich 

1.  Whenever  reasonably  possible,  chairs  anil  desks 
are  arranged  so  as  to  encourage  a maximum 
amount  of  communication. 

learning. 

□ 

□ 

ordinarily  of  no 
large  consequence. 

□ 

2.  Whenever  reasonably  possible,  furniture  is 
arranged  so  as  to  provide  maximum  work  area  for 
students  conducting  experiments. 

□ 

□ 

□ 

3.  Whenever  reasonably  possible,  furniture  is 
arranged  so  as  to  provide  good  vision  of  experi- 
ments. 

□ 

□ 

□ 

4.  Whenever  reasonably  possible,  furniture  is 
arranged  so  as  to  make  the  best  use  of  light  in 
the  classroom. 

□ 

□ 

□ 

5.  Storage  space  is  utilized  in  an  orderly  manner. 

□ 

□ 

□ 

6.  There  are  green  plants. 

□ 

n 

□ 

7.  An  aquarium  is  maintained. 

□ 

□ 

□ 

8.  There  are  materials  from  the  child’s  environment, 
such  as  rocks,  minerals,  animals  and  plants. 

□ 

□ 

□ 

9.  There  is  a bulletin  board  with  simple  articles  of 
scientific  interest. 

□ 

□ 

□ 

10.  There  is  evidence  of  childrens  science  work  in 
progress. 

□ 

□ 

□ 

B.  Relations  with  children: 

A good  teacher 

1.  Respects  each  individual,  accepting  his  contri- 
butions. 

□ 

□ 

□ 

2.  Gives  personal  attention. 

□ 

□ 

□ 

3.  Encourages  participation  of  children  in  class 
activities. 

□ 

□ 

□ 

4.  Provides  a variety  of  opportunities  for  children’s 
leadership. 

□ 

□ 

□ 

5.  Helps  children  to  comprehend  democratic  ways 
of  working  by  providing  an  atmosphere  of  re- 
sponsibility and  freedom  in  the  classroom. 

□ 

□ 

□ 

6.  Adjusts  activities  to  varying  levels  and  needs  of 
children  due  to  differences  in  maturation,  ex- 
perience background,  skills  and  anilities. 

□ 

□ 

□ 

7.  Enjoys  working  with  children — i.  e.  enthusiastic 
and  stimulating. 

□ 

□ 

□ 
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C.  Type  of  Program:  A good  science  program 

1.  It  is  very  desirable, 
i.  e.  essential,  for  a 
high  grade  of 

2.  It  is  desirable 
though  not 

essential. 

3.  It  may  be  desirable 
under  certain  cir- 
cumstances but  is 

is  one  which 

1.  Is  student  - teacher  planned. 

learning. 

□ 

□ 

ordinarily  of  no 
large  consequence. 

□ 

2.  Encourages  children  to  see  the  interrelationships 
between  the  physical  and  biological  sciences. 

□ 

□ 

□ 

3.  Provides  time  for  spontaneous  science,  that  is, 
science  brought  in  by  students  and  not  planned. 

□ 

□ 

□ 

1.  Provides  many  different  types  of  experiences  in 
order  to  develop  scientific  attitudes  and  concepts. 

□ 

□ 

□ 

5.  Provides  experiences  that  allow  for  variation  in 
maturity  levels. 

□ 

□ 

□ 

6.  Encourages  use  of  materials  from  the  student’s 
natural  environment. 

□ 

□ 

□ 

7.  Integrates  science  with  other  areas  of  study  when 
appropriate. 

□ 

□ 

□ 

8.  Encourages  exploration  of  many  different 
sources  in  obtaining  facts. 

□ 

□ 

□ 

9.  Encourages  investigation  in  solving  problems. 

□ 

□ 

□ 

10.  Helps  children  arrive  at  tentative  scientific  con- 
clusions after  facts  arc  gathered. 

□ 

□ 

□ 

11.  Helps  children  analyze  data  to  sec  how  it  is 
related  to  the  problem. 

□ 

□ 

□ 

12  Encourages  students  to  relate  scientific  phe- 
nomena. to  every  day  living. 

□ 

□ 

□ 

13.  Helps  students  understand  large  scientific 
principles. 

□ 

□ 

□ 

14.  Provides  daily  evaluation  periods  shared  by 
students  and  teacher. 

□ 

□ 

□ 

D.  Types  of  Experiences:  A good  science  program 
1.  Includes  experiments: 

a.  Opportunities  for  all  children  to  participate 
in  the  experiments. 

□ 

□ 

□ 

b.  Experiments  not  dependent  upon  expensive 
equipment. 

□ 

□ 

□ 

c.  Discussions  based  on  experiments. 

□ 

□ 

□ 

<1.  Experiments  used  as  a method  of  answering 
questions. 

□ 

□ 

□ 

2.  Provides  experience  with  multi-sensory  materials: 
a.  Movies  and  film  strips  used  in  connection  with 
a particular  project. 

□ 

□ 

□ 

b.  Recordings  used  in  connection  with  a par- 
ticular project. 

□ 

□ 

□ 

c.  Models,  specimens  and  charts  used  in  con- 
nection with  a particular  project. 

□ 

□ 

□ 
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D.  Types  of  Experiences:  A Rood  science  program 

<1.  Films  previewed  by  h representative  group  of 
children. 

c.  Bulletin  boards  arranged  by  children. 

f.  Display  cases  and  tables  changed  frequently 
by  children. 

g.  Discussions  held  in  connection  with  multi-sen- 
sory materials. 

3.  Provides  experiences  with  reading  materials: 

a.  Science  books  used  as  reference. 

b.  Science  books  of  different  topics  used  in  the 
program. 

c.  Science  pamphlets  from  different  sources. 

d.  Newspaper  and  magazine  articles  of  scientific 
interest  used  in  the  program. 

c.  Reading  materials  of  different  levels. 

4.  Provides  experiences  with  community  resources: 

a.  Opportunities  for  children  to  become  familiar 
with  their  environment  through  nature  walks. 

b.  Opportunities  for  children  to  extend  science 
learnings  through  contacts  with  business  en- 
terprises. 

c.  Opportunities  for  resource  persons  interested 
in  science  to  talk  with  children. 

d.  Trips  arc  taken  to  stimulate  interest  and  to 
answer  particular  questions. 

E.  Evaluation  of  Program:  In  evaluating  the  science 

program  a good  teacher 

1.  Tests  for  facts  and  ideas. 

2.  Evaluates  multi-sensory  materials  in  view  of 
topic  for  which  they  were  chosen. 

3.  Uses  anecdotal  records. 

4.  Observes  children  to  sec  if  there  is  any  observ- 
able change  in  behavior  after  studying  a par- 
ticular topic. 

5.  Uses  student  conferences. 

(i.  Uses  parent  conferences. 

7.  Encourages  self-evaluation— pupil  diagnosis  of 
his  strengths  and  weaknesses. 

F.  Understanding  of  subject  matter:  A good  teacher 

1.  Emphasizes  the  facts  and  principles  involved  in 
the  situation. 

2.  Is  objective  in  the  presentation  of  these  facts. 

3.  In  situations  where  facts  and  principles  involved 
in  the  situation  are  unknown,  suggests  to  children 
they  find  out  together. 


1.  It  is  very  desirable. 
1.  e.  essential,  for  a 
high  grade  of 
learning. 

2.  It  is  desirable 
though  not 
essential. 

3.  It  may  be  desirable 
under  certain  cir- 
cumstances but  is 
ordinarily  of  no 
large  consequence. 

□ 

□ 

□ 

□ 

□ 

□ 

n 

□ 

□ 

□ 

□ 

□ 

□ 

' □ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

APPENDIX  C 


OBSERVATION  CHECKLIST 


OBSERVATION  CHECKLIST 


A.  Physical  facilities: 


1.  The  teacher 
does  this  un- 
usually well. 


2.  The  teacher 
does  this 
moderately 
well. 


3.  The  teacher 
fails  to  do  this 
(Unsatis- 
factory and 
disappointing) 


i.  The  furniture 
is  stationary 
and  arrange- 
ment is  beyond 
control  of  the 
teacher. 


1.  Whenever  reasonably  possible,  chairs  ami  desks 
arc  arranged  so  as  to  encourage  a maximum 
amount  of  communication. 


□ 


2.  Whenever  reasonably  possible,  furniture  is 
arranged  so  as  to  provide  maximum  work  area  for 
students  conducting  experiments. 

d.  Whenever  reasonably  possible,  f u r n i t u r e is 
arranged  so  as  to  provide  good  vision  of  experi- 
ments. LJ 


I.  Whenever  reasonably  possible,  furniture  is 
arranged  so  as  to  make  the  best  use  of  light  in 
the  classroom. 

5.  Storage  space  is  utilized  in  an  orderly  manner. 

(i.  There  are  green  plants. 

7.  An  ai|uarium  is  maintained. 

,S.  There  are  materials  from  the  child’s  environment, 
such  as  rocks,  minerals,  animals  and  plants. 

!).  There  is  a bulletin  board  with  simple  articles  of 
scientific  interest. 

10.  There  is  evidence  of  childrens  science  work  in 
progress. 


□ 

□ 

□ 

□ 

□ 

□ 

□ 


□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 
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1. 

The  teacher 

2.  The  teacher 

3.  The  teacher  4. 

No  opportunity 

B.  Relation-  with  children: 

does  this  un- 

does this 

fails  to  do  this 

to  observe  this 

usually  well. 

moderately 

(Unsatis- 

characteristic. 

-The  teacher 

1.  Respect*  each  individual,  accepting  liis  contri 
butions. 

□ 

well. 

□ 

factory  and 
disappointing) 

□ 

□ 

-.  Gives  jtcrsonal  attention. 

□ 

□ 

□ 

□ 

3.  Encourages  participation  of  children  in  class 
activities. 

□ 

□ 

□ 

□ 

4.  Provides  a variety  of  opportunities  for  children’s 
leadership. 

□ 

□ 

□ 

□ 

5.  Helps  children  to  comprehend  democratic  ways 
of  working  by  providing  an  atmosphere  of  re- 
sponsibility and  freedom  in  the  classroom. 

□ 

□ 

□ 

□ 

C.  Adjusts  activities  to  varying  levels  and  needs  of 
children  due  to  differences  in  maturation,  ex- 
perience background,  skills  and  abilities. 

□ 

□ 

□ 

□ 

7.  Enjoys  working  with  children — i.  e.,  enthusiastic 
and  stimulating. 

□ 

□ 

□ 

□ 

F.  Understanding  of  subject 
matter:  The  teacher 

1.  Emphasizes  the  facts  and  principles  involved  in 
the  situation. 

□ 

□ 

□ 

□ 

2.  Is  objective  in  the  presentation  of  these  facts. 

□ 

□ 

□ 

□ 

3.  In  situations  where  facts  and  principles  involved 
in  the  situation  arc  unknow  n,  suggests  to  children 
they  find  out  together. 

□ 

□ 

□ 

□ 

APPENDIX  D 


INTERVIEW  CHECKLIST 


INTERVIEW  CHECKLIST 


I).  Types  of  experiences:  In  your  science 
program  do  you  — 


1.  Usually  2.  Sometimes  3.  Rarely  t.  There  is  no 

opportunity  or 
the  materials 
or  equipment 
are  not  avail- 
able. 


1.  Inylqde  experiments  i 

a.  Opportunities  for  all  children  to  participate 
in  the  experiments. 

h.  Experiments  nqt  dependent  upon  expensive 
equipment. 

e.  Discussions  based  on  experiments. 

d.  Experiments  used  as  a method  of  answering 
questions. 

'1.  Provide  experiences  with  multi-sensory  materials: 

a.  Movies  and  film  strips  used  in  connection  with 
a particular  project. 

b.  Recordings  used  in  connection  with  a par- 
ticular project. 

c.  Models,  specimens  and  charts  used  in  con- 
nection with  a particular  project. 


d.  Films  previewed  by  a representative  group  of 
children. 


e.  Bulletin  boards  arranged  by  children. 


□ 

□ 


f.  Display  eases  and  tables  changed  frequently 
bv  children. 


g.  Discussions  held  in  connection  with  multi-sen- 
sory  materials. 


□ 

□ 


□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 

S 

□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 
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1.  1 

D.  Types  of  experiences:  In  your  science 

program  do  you  — 

Usually 

2.  Sometimes 

3.  Rarely 

4.  There  is  no 
opportunity  or 
the  materials 
or  equipment 
are  not  avail- 
able. 

3.  Provide  experiences  with  reading  materials: 

a.  Science  boohs  used  as  reference. 

□ 

□ 

□ 

□ 

b.  Science  boohs  of  different  topics  used  in  the 

program. 

□ 

□ 

□ 

□ 

c.  Science  pamphlets  from  different  sources. 

□ 

□ 

□ 

□ 

d.  Newspaper  and  magazine  articles  of  scientific 
interest  used  in  the  program. 

□ 

□ 

□ 

□ 

e.  Reading  materials  of  different  levels. 

□ 

□ 

□ 

□ 

4.  Provide  experiences  with  community  resources: 

a.  Opportunities  for  children  to  become  familiar 
with  their  environment  through  nature  walhs. 

□ 

□ 

□ 

□ 

b.  Opportunities  for  children  to  extend  science 
learnings  through  contacts  with  business  en- 
terprises. 

□ 

□ 

□ 

□ 

c.  Opportunities  for  resource  persons  interested 
in  science  to  talh  with  children. 

□ 

□ 

□ 

□ 

d.  Trips  are  tahen  to  stimulate  interest  and  to 
answer  particular  questions. 

□ 

□ 

□ 

□ 
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questionnaire 


QUESTIONNAIRE 


To  the  teachers:  Looking  at  vour  own  science  program  will  you  please 
answer  the  Questions  by  using  the  following  values  according  to  the  way  you  )itilize 
every  opportunity: 


Type  of  Program:  In  your  science  program  to 
what  extant  do  you  — 


1.  Encourage  student  teacher  planning? 

2.  Encourage  children  to  see  the  inter-relationships 
between  the  physical  and  biological  sciences? 

3.  Provide  time  for  spontaneous  science,  that  is, 
science  brought  in  by  students  and  not  planned? 

4.  Provide  many  different  types  of  experiences  in 
order  to  develop  scientific  attitudes  and  concepts? 

5.  Provide  experiences  that  allow  for  variation  in 
maturity  levels? 

(i.  Encourage  use  of  materials  from  the  student’s 
natural  environment? 

7.  Integrate  science  w ith  other  areas  of  study  when 
appropriate? 

8.  Encourage  exploration  of  many  different 
sources  in  obtaining  facts? 

9.  Encourage  investigation  in  solving  problems? 

10.  Help  children  arrive  at  tentative  scientific  con- 
clusions after  facts  are  gathered? 

11.  Help  children  analyze  data  to  sec  how  it  is 
related  to  the  problem? 

12.  Encourage  students  to  relate  scientific 
phenomcna  to  every  day  living? 

13.  Help  students  understand  large  scientific 
principles? 

11.  P rovide  daily  evaluation  periods  shared  by 
students  and  teacher? 


Usually 

2.  Sometimes 

3.  Rarely 

4.  There  is  no 
opportunity  or 
the  materials 
or  equipment 
are  not  avail- 
able. 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 
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1. 

Evaluation  of  Program:  In  evaluating  your 

science  program  do  you  — 

Usually 

2.  Sometimes 

3.  Rarely 

4.  There  is  no 
opportunity  or 
the  materials 
or  equipment 
are  not  avail- 
able. 

1.  Test  for  comprehension  of  facts 

and  ideas? 

□ 

□ 

□ 

□ 

2.  Evaluate  multi-sensorv  materials  in  view  of 

topic  for  which  they  were  chosen? 

□ 

□ 

□ 

□ 

3.  Use  anecdotal  records? 

□ 

□ 

□ 

□ 

4.  Observe  children  to  see  if  there  is  any  observ- 
able change  in  behavior  after  studying  a par- 

ticular  topic? 

□ 

□ 

□ 

□ 

5.  Use  student  conferences? 

□ 

□ 

□ 

□ 

0.  Use  parent  conferences? 

□ 

□ 

□ 

□ 

7.  Encourages  self-evaluafton — pupil  diagnosis  of 

his  strengths  and  weaknesses. 

u 

u 

u 

u 
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